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 ABSTRACT 
Introduction: Creating a harmonious proportion when restoring and replacing the 
teeth is one of the important and critical tasks in esthetic dentistry. Most studies have 
shown that people are more concerned about missing anterior teeth and their 
replacement than about posterior teeth as esthetics seem to be of greater importance 
than function of the teeth. Esthetics in dentistry cannot be justified mathematically, 
individuals must not be standardised in the same way. Considering the dentofacial 
specificities of each individual and the various natural teeth proportions during 
restoration or replacement of the maxillary anterior teeth is important 
Key words: Golden proportion, Golden percentage, Reccuring esthetic dental 
proportion 
Aim of the study:      To study the anterior maxillary teeth proportions of the south 
Indian population and see if any of the existent anthropometric proportions such as 
Golden proportion, Recurring Esthetic Dental proportion and Golden percentage can 
be applied to the oral rehabilitation of this population with the aid of digital 
photographs and computer analysis. 
 
Materials and Methods: Based on the predetermined inclusion and exclusion 
criteria, 100 subjects were selected. Students (postgraduates, undergraduates, 
internees, technicians), patients and their attendants who visited the Tamil Nadu Govt 
dental college and hospital, Chennai. All subjects were from various places in the 
state of Tamilnadu, south India.  Standardized frontal images of 50 males and 50 
females subjects were captured. Each maxillary anterior tooth was digitally measured. 
Once the measurements were recorded, the three theories were applied and the data 
was analysed statistically. 
 
Results: The golden proportion was found to exist only in 14-69% of subjects, least 
being the left lateral incisor and highest being right canine between perceived 
maxillary anterior teeth in natural dentition. The value of RED proportion does not 
remain constant. As one moved distally, this proportion gradually increased the 
proportions between the widths of the maxillary anterior teeth were not constant as 
proposed by the Golden Proportion and the RED Proportion. The Preston Proportion 
was found to be in concordance with the studied population. The values observed 
were closer to the Golden Percentage. Considering gender, there was a statistically 
significant difference. Male patients had teeth with larger dimensions than females 
 
Conclusion: Within the limitation of the study it can be concluded that: 
    Males have tooth size significantly larger than females. The width and height 
variables of this sample are consistent with the averages obtained by other authors. 
The theory of golden percentage was more applicable to the subjects of this study. 
Golden proportion can be applied in the rehabilitation of maxillary anterior teeth if 
small changes are made in the values proposed. In order to establish objectively 
quantifiable width ratio between maxillary anterior teeth, ethnic differences should be 
taken into consideration. This will also help determine exactly what percentages are 
truly golden. In addition to this individual cultural characteristics and perception of 
beauty must be considered. 
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INTRODUCTION 
        “No human inquiry can be called science unless it pursues its path through 
mathematical exposition and demonstration’’-Leonardo da Vinci1.     
         Smile is a facial expression for positive emotions such as happiness (or) 
enjoyment. An attractive smile glorifies the beauty of face. Hegel stated “Beauty as the 
substance of the imagination and feeling cannot be an exact science’’ 
        Beauty is the pleasant experience seen with senses, interpreted by our associations, 
filtered by a philosophy of life and felt by intuition. The essence of beauty has been 
sought since beginning of the time2.  
         “The face excels in beauty when compared with other anatomical divisions of the 
human beings’’-Leonardo davinci3. 
           As dental decay decreases, the public desire for improved dental esthetics 
increases. With the arrival of new dental restorative materials and improved techniques, 
the nature and scope of dental treatment revolutionized to emphasize elective cosmetic 
treatment4. In addition, the generation of baby boomers is approaching 70 and they 
recognize that maintaining their natural dentition improves ones appearance and smile, 
serving also as visible signs of successful ageing5 
         As esthetics embraces the study of beauty and emotional responses to the same, 
cosmetic dental treatment include artistic and subjective components designed which 
create an illusion of beauty7.   Increasing application of cosmetic dental treatment 
necessitates greater understanding of esthetic principles. 
                                                                             Introduction 
 
2 
 
              Prudent scientific analysis of beautiful smiles showed that repeatable, 
measurable, objective principles can be applied systematically to evaluate and improve 
dental esthetics in predictable ways8. 
              With knowledge of smile design, new, innovative dental technologies enable 
dentists to diagnose, plan, create and deliver esthetically pleasing new smiles. 
          It was once told that we greet the world with our faces it also helps to 
determine our social appearance. It is of greater importance, when planning treatment 
to replace artificial anterior teeth in the region of maxilla and mandible since they are 
the most exposed teeth while smiling, speaking, and biting which affects the esthetic 
personality of an individual.9 
                Most studies have shown that people are more concerned about missing 
anterior teeth and their replacement than about posterior teeth, as esthetics seem to be 
of greater importance than function of the teeth10. Maxillary anterior teeth form an 
integral part of a beautiful smile, so we expect an esthetic dentist to create harmonious 
proportions between widths of the maxillary anterior teeth. 
               The principles that make up esthetics are subtle1. Methodical analysis show 
that principles can be applied to evaluate and change dental esthetics with 
predictability11. Creating a harmonious proportion when restoring and replacing the 
teeth is one of the important and critical tasks in esthetic dentistry12. 
             The ideal dimension for the anterior teeth is a difficult task accomplish due to 
the individuality of each person. The maxillary anterior teeth size, shape and 
arrangement is the most influential factor for harmonious appearance, particularly when 
viewed from front. 
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        Fisher and Frush introduced Dentogenics concept which has made the selection 
of teeth more appropriate; with respect to sex, personality and age of the patient13. 
There should be blending of the art and science of Prosthodontics as it is difficult to 
establish firm, scientific rule or laws of esthetics10. 
        Several authors have suggested the use of mathematical or geometrical models 
to try to solve this issue to get an ideal and harmonious proportion of maxillary anterior 
teeth to improvise the rehabilitation and restorative procedures14. 
            Since antiquity, anthropometric measurements were used to determine body 
proportions, sculptors and mathematicians followed the golden proportions later 
specified as a ratio of 0.618:1:1.618. 
           Anthropometry (from greek, anthropos - “human” and metron- “measure’’) 
refers to the measurement of the human individual. 
          In 400B.C, Aristotle observed the value of golden ratio in esthetics. The 
Egyptians found the golden number and set it as the width to length ratio in the 
Egyptian rectangle. It is also used in Greek architecture in designing the Parthenon and 
even in Davinci’s classical drawings of human anatomy15. 
       In 1973, Lambordi was the first to suggest the application of golden proportion in 
dentistry. It was applied by classical mathematicians such as Euclid and Pythogoras in 
search of divine harmony and balance1. 
         Levin suggested the use of theory of golden proportion to relate the successive 
width of anterior teeth, when viewed from the labial aspect. In addition to it, he devised 
a grid with spaces in golden proportion and advocated the use of this grid to evaluate 
and develop harmonious proportions of teeth16. 
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            In 1993, Preston concluded that only 17% of lateral incisors were in golden 
proportion with the central incisors. He also observed that canines did not follow the 
golden proportion rule17 
             In 1999, Snow suggested the golden percentage. He made a bilateral analysis of 
apparent individual tooth width as a percentage of the total apparent width of six. He 
proposed the golden percentage, the proportional width of each tooth must be canine 
10%, lateral 15% and central 25% of the total width across the anterior segment, to 
achieve an esthetically pleasing smile18. 
            In 2001, Ward proposed RED proportion, in which the ratio between two 
adjacent teeth when observed in a frontal perspective should remain distally constant. 
compared to golden proportion which is 62%, the RED proportion value ranges from 
60% to80%. The greater the height of central incisor, the smaller the ratio used should 
be and vice versa11. 
           More recently, Stephen J Chu devised an instrument, the proportion gauge, 
which allows the dentist to make a visual and objective evaluation of the size of the 
teeth. A color coding represent these measures, wherein red matches central incisor, 
yellow for lateral incisor and blue for canine i.e C.I 8-9mm width, L.I 6-7mm width 
and canines with 7-8mm width19. 
           Anthropometric measurements by previous investigators were either recorded 
directly on the anatomical land marks, on the dental casts obtained from the impression, 
by using calipers like devices and various other techniques. There will be some amount 
of human error creeping into recordings made. By using equipment like computer this 
can be eliminated20. 
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          Sellen P N used computer for his investigation and accurately recorded the 
measurements. Hence the present investigation has been done by using a computer.21 
          Scandrett Forrest et al studied the relationship between width of maxillary 
anterior teeth and the central incisor to that of bizygomatic width, sagittal cranial 
diameter, inter commissural width, inter buccal frenum distance and philtrum width22. 
        The investigators hypothesized that two or more of the predictor variables would 
provide a better prediction of maxillary tooth width than any of them individually. 
They also cautioned the difficulty encountered in studying the width of natural teeth in 
older age group as there would be interproximal wear and loss of tooth structure. 
      Latta et al studied of several anatomic measurement aids in determining the width 
of the maxillary anterior teeth. The anatomical measurement aids in determining the 
width of the maxillary anterior teeth. The anatomical measurements considered by 
them were the width of the mouth, bizygomatic width, interalar width and inter 
pupillary distance. Finally they decided that there is a lack of strong correlation 
between the width of the natural teeth and various anatomic measurements recorded23. 
        It is obvious that all the anthropometric measurements have been recorded on 
movable and changeable tissues. Studies made by using hard tissues like skeletal 
features and teeth that is by using x-rays will not be practicable. It has been proved that 
growth will stop around the age of 20-21 yrs, only few of the anatomical landmarks 
will remain fairly constant. Width of the mouth, interalar distance and bizygomatic 
width are studied on a movable tissue. They also undergo change when the individual 
loses weight or gains weight. That is the reason why significant relationship between 
the variables could not be established. 
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    Photography has always been considered an invaluable part of dentistry. 
With the advent of digital technology, imaging has become easier and more readily 
accessible. 
            Digital photography is described as the images that are store in a computerized 
file format referred to as a digital image file. It signifies a file format that is composed 
of a graphical image instead of text or program data24. 
             Due to arrival of digitized systems it is easy to record miniature details. Digital 
cameras have numerous advantage over conventional photography like immediate and 
prompt accessibility to uses via computer. 
               Instant errors can be spotted and retake in the same appointment, no 
illumination problem, no extra equipment, economic, no expenditure of films and its 
processing, easily transferred by electronic mails for consultation and are easy to store 
without worrying for fading of films, maintenance of study models and dental casts.       
Digital imaging has become a mainstream in the dental practice, and advances in 
computer technology have provided the dental professional with new tools that allow 
digitizing, measuring, displaying, and manipulating facial images. 
                 It is essential that dentists follow certain fundamental guide lines in esthetic 
treatment planning, it should be understood that esthetics varies greatly from person to 
person. Factors like individuals, racial background, dentofacial specificities, cultural 
characteristics and finally last but not the least their own perception should be 
considered.  
            To assist dental professionals in the planning of cases of congenitally missing 
teeth, full mouth rehabilitation, a number of studies have analysed the functional 
performance of treatments. Anyhow, to the best of our knowledge, there are no 
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sufficient studies that comparatively address the final esthetic outcomes of different 
treatments.  
   Although several authors have studied esthetic principles, such as the golden 
proportion (GP) and the width/height (W/H) ratios of the maxillary anterior teeth, there 
is little information on how these parameters have been applied in esthetic restorative 
treatments. 
      Lot of studies on maxillary anterior teeth proportions have been studied in 
different populations in various countries but limited studies have been conducted in 
south Indian population on the esthetic anterior teeth proportions. 
     In the view of above, the study was conducted with the following aims and 
objectives. 
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  Aim of the study: 
      To study the anterior maxillary teeth proportions of the south Indian population and see if 
any of the existent anthropometric proportions can be applied to the oral rehabilitation of this 
population with the aid of digital photographs and computer analysis. 
Objectives: 
 To evaluate golden proportion in maxillary anterior teeth in individuals with natural 
dentition. 
 To evaluate golden percentage in maxillary anterior teeth in individuals with natural 
dentition. 
 To evaluate red proportion in maxillary anterior teeth in individuals with natural 
dentition. 
 To evaluate W/L ratio in maxillary central incisors in individuals with natural 
dentition 
 To see if ethnic differences should be taken into consideration in order to establish  
objectively quantifiable width ratio between maxillary anterior teeth. 
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REVIEW OF LITERATURE 
Berry (1905)25 found that the ratio of the width of the maxillary central incisor to the 
bizygomatic width was 1:16. 
House and Loop (1939)26 found a range of ratios between 1:13 and 1:19 so they felt 
the bizygomatic width may not be a reliable guide for estimating the width of central 
incisors. 
Krajicek (1960)27 in a human skull study, found the width of the four maxillary 
incisors equaled the nasal width when measured in the skulls. 
 Garn et al. (1968)28 Stated that sex difference in tooth size for Ohio white children 
from a single geographical area was 4%. The sex difference in tooth size proved to be 
greatest for the canines 6% and least for the incisor group 3%. The sex difference in 
tooth size may be attributed to the magnitude of the chromosomally- determined and 
Y influenced size difference where steroid mediation is not involved. 
Mavroskoufis and Ritchie (1981)29 recorded measurements on soft tissue, the 
interalar width was correlated more to the width of the six maxillary anterior teeth.  
Lambordi (1973)1 proposed the application of golden proportion in dentistry, but he 
also quoted that “it has proved too strong for dental use’’. He defined the idea of 
repeated ratio, which signifies that in an optimized dentofacial composition from the 
frontal perspective, the lateral to central width and canine to lateral width are repeated 
in proportion. The mouth is a predominant feature of the face. It dominates by virtue 
of its size, its mobility and the psychic relationship with which it is involved. 
Depending upon the patients personality and  the strength of the background facial 
features with which the mouth must complete to attain dominance, and thus bring 
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harmony to the total facial composition, the amount of dominance is given to the 
mouth by the denture set up. 
Levin (1978)16 stated that “The width of the maxillary lateral incisor is in the golden 
proportion to the width of the maxillary canine to the lateral incisor when viewing 
from the front.’’ He designed a grid with the spaces in golden proportion and also 
suggested that this grid can be used for evaluating and developing well proportioned 
teeth. The golden proportion concept has often been offered as a corner stone of smile 
design theory. In many textbooks and articles Levin’s golden proportion has been 
proposed as an esthetic guideline for restoration and replacement of maxillary anterior 
teeth. 
           
Ricketts (1981)30 devised G P calipers, the golden proportion caliper (The golden 
mean gauge). These calipers always open to a constant golden proportion between the 
smaller and larger proportions. It is easy to assess the golden proportion by using this 
gauge. 
Scandrett et al (1982)22 evaluated, ICW, BZW, IAW, sagittal cranial diameter, 
philtrum width, interbuccal frenum distance, and age as predictors of the width of 
maxillary anterior teeth and central incisors. 
Lennart and Nils (1982)31 stated that boys exhibit greater mesiodistal diameter and 
greater tooth size variability in 20 out of 28 permanent teeth in contrast to findings of 
Garn et al. who stated that tooth crown size is mediated partly by X or Y chromosome 
or both, remains obscure; females show greater variability as crown size is mediated 
by X chromosome in diploid females as compared to haploid male. In this study it 
was seen that male subjects have larger values than female subjects and that right side 
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is greater than left. They also mentioned that the mandibular teeth adjacent to canine, 
lateral and premolar exhibit greater percentage of sexual dimorphism in crown size 
than the teeth of the same morphological classes more remote from mandibular 
canine. 
Hoffman et al (1986)32 reported that the combined width of the maxillary six anterior 
teeth can be estimated by using IAW. He concluded that IAW may be multiplied by a 
factor of 1.31 to obtain the combined width of the maxillary six anterior teeth.  
Preston (1993)17 measured 58 computer generated images of dental casts by using an 
image measurement program and evaluated the frequency of occurrence of golden 
proportion (It was in the range of0.61-0.63) in ratios of the perceived maxillary lateral 
to central incisors and canine to lateral incisors. He found that natural teeth were 
rarely in golden proportion (17%maxillary lateral to central and 0% canine to lateral) 
Gillen (1994)33 and his colleagues, in a study of 54 subjects found that golden 
proportion was seldom seen. They measured on the casts directly, rather than on the 
frontal images. This study was conducted to determine the average dimensions of the 
six maxillary anterior teeth in a targeted population and to evaluate the relationships 
between inter tooth and intra tooth dimensions. Casts were obtained from 54 patients 
ranging in age from 18 to 35. Measurements of length and width were made on the 
casts using a digital caliper. Using these measurements, ratios were calculated: length 
to width, width to width, and length to length. Although the tooth dimensions varied 
somewhat by race and gender, the ratios were quite consistent. In addition, the golden 
proportion was not found to correlate with any of the calculated ratios. 
Brook et al (1998)34 Image analysis is the term used to describe the collective process 
of examining and evaluating an image using computer software and hardware. Image 
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analysis has been shown to permit the accurate measurement of tooth dimensions with 
comparable or better reproducibility than the current gold standard of manual 
measurement. The process involves no direct contact of the points to be measured and 
therefore avoids risk of damage to the models, which in turn could affect repeatability 
and eliminates the potential problems of overestimating the dimensions producing a 
systematic error caused by using dividers or calipers to physically measure crowded 
teeth. The image analysis program allows sophisticated computer software to be used. 
This enables highlighted areas to be measured as well as the identification of their 
center, from which further point to point linear distances can be calculated. Images 
can be manipulated to improve contrast and therefore allow better landmark 
recognition, which in other techniques has been difficult. This method has been 
shown to be more reproducible than using identified landmarks, which have been 
shown to make reproducibility problematic. 
        Snow (1999)18 considered a bilateral analysis of apparent individual tooth width 
as a percentage of the total apparent width of the six anterior teeth. He suggested the 
golden percentage, where in proportional width of each tooth should be canine 10%, 
lateral 15%, central25%, lateral 15% and canine 10% of the total distance across the 
anterior segment, in order to achieve an esthetically pleasing. 
  Sterett et al (1999)35 used caliper to measure the cast dimensions. The relative 
dimensions of teeth is the most objective dental criteria within the esthetic checklist 
and they can be easily and physically controlled. The definition of ideal tooth 
dimensions, anyhow remains a difficult task due to individual variations and 
proximal/incisal tooth wear. To provide “magic numbers” for the clinician, 
mathematic theorems such as the “golden proportion” and the “golden percentage” 
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have been proposed, taking into account classic elements of art and architecture. 
These rules were applied to the apparent size, as viewed directly from the anterior. 
       Ward (2001)11 proposed the RED proportion, in which the ratio between two 
adjacent teeth, when observed from frontal aspect should remain distally constant as it 
is in golden proportion. Anyhow, this this proportion does not have a fixed value. 
While the golden proportion value is 62%, the RED proportion includes values 
ranging from 60%to 80%. If the height of the central incisor is greater, the smaller the 
ratio used should be and vice versa.   
        Al wasank (2001)36   suggested the use of inter canthal distance as a primary                                                                                                        
method for determining the width of the maxillary anterior teeth. 
      Abdullah MA (2002)37 reported ICD should be used only as reference value in     
estimations of central incisor width. Final tooth selection for edentulous subjects 
should be made according to facial form.  
       Pascal Magne, PD and, O. Gallucci, DMD (2003)38, conducted a study which  
provides maxillary tooth dimensions and proportions that may be adapted to 
individual patients relative to the amount of incisal wear. In the maxillary dentition 
The following values (widths, lengths, and width/length ratios) may be useful 
guidelines for diagnosis and treatment planning specially in planning  periodontal 
surgery. Average values for W (mesiodistal crown dimension), L (incisocervical 
crown dimension), and R (width/length ratio) along with other specific and objective 
parameters related to dental esthetics given in this study for white subjects may serve 
for treatment planning in restorative dentistry and periodontal surgery. Clinicians can 
use contralateral tooth in arch for space analysis and restoration in orthodontics and 
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prosthodontics treatment; as same gene is responsible for bilateral structure formation 
in craniofacial region. 
      Magne et al and Marcushamer et al (2003)39 noticed that their measurements 
were approximately one mm longer than those of other studies measuring clinical 
crowns and not anatomic crowns. Each tooth has its own width/length ratio and it is 
clinically relevant.  This allows a calculation of the lost length from the existing 
width, which usually remains stable. Male subjects have greater mesiodistal width 
than female subjects this depends largely on genetic predisposition. In the present 
study male subjects show greater variability. 
          M.UstunGuldag (2004)40 conducted a study to investigate whether there exist 
a relationship between the total mesiodistal width of six maxillary anterior teeth and 
interpterygomaxillary notch distance. The mesiodistal width of the six maxillary 
anterior teeth and the distance of the intermaxillary notch were measured using digital 
caliper on stone casts. He found a significant correlation between maxillary anterior 
teeth mesiodistal width and distance of the interpterygomaxillary notch. The main 
problem of biometric measurements that use the soft tissue structures, is the absence 
of a static relationship of soft structures, as the width of soft tissues may change 
depending on several factors such as aging and the build and weight of the person. 
Therefore, a relationship between dimensions of the anterior teeth with anatomical 
landmarks can be achieved reliably only when landmarks that are independent of such 
factors are used. The pterygomaxillary notch is a palpable notch formed by the 
junction of the maxilla and the pterygoid hamulus of the sphenoid bone and it does 
not change with factors such as aging, weight changes, and extraction of teeth. 
Minoomahshid (2004)41 found golden proportion did not exist between the maxillary 
anterior teeth in individuals who have an esthetic smile. The alignment of the 
                                                                  Review of Literature 
 
15 
 
maxillary anterior teeth and the gender of the individual did not affect the existence of 
the golden proportion. He advised to consider   the dentofacial specificities of each 
individual and also the wide variety of natural teeth proportions when restoring or 
replacing the maxillary anterior teeth. Finally individual cultural characteristics and 
perception of beauty must be considered. 
 Hasanriesoglu (2005)5 stated that information regarding average tooth dimensions, 
when considered with the bizygomatic distance, interalar width and the maxillary 
anterior teeth, help in guiding the clinicians to impart a dental appearance that is 
harmonious with the overall facial esthetics. There were no statistically significant 
differences between the 1:16 ratio of bizygomatic distance to width of central incisor, 
and the interalar distance to intercanine distance in women. These linear 
measurements might be used as initial references in establishing the width of the 
central incisors or the localization of the canines, particularly for women. 
 Wolfart et al (2005)42 analyzed the attractiveness of standardized changes in incisor 
proportions using photographs manipulated by computers. Standardized changes were 
made in the width to length ratios of central incisors and in tooth to tooth proportions 
between the width of lateral and central incisors. Finally he assessed, the width to 
length ratio within the range of 75%-85% considered as most attractive and the tooth-
tooth proportions showed best results if the range lies in between 50-74%. 
Castro et al (2006)43 measured the width to height proportions of maxillary central 
incisor using a probe (intraorally) and a Boley gauge (extraorally) on casts. 
Golmes et al (2006)44 did a study to verify the relation between the combined 
mesiodistal width of the six maxillary anterior teeth and the facial segments: inner 
canthal distance (ICD), the interpupillary distance (IPD the width of the eyes), the 
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interalar width, and the intercommissural width. Standardized digital images of eighty 
-one dentate Brazilian subjects were used to measure both facial and oral segments 
when viewed from the frontal aspect using an image processing program. Accurate 
casts were made from the upper right first premolar to the upper left first premolar to 
measure the distance between the upper canines on a curve. This study considers 
facial analysis with digital photography as a practical and efficient method to select 
the mesiodistal width of artificial anterior teeth in an esthetically pleasing and natural 
appearance during an oral rehabilitation treatment. 
   
      Mohammed Ali Fayyad (2006) 14 conducted a study on Arab subjects,376 dental 
students out of which 193 subjects are male and183 subjects are female, smile 
photographs of all the samples were collected and downloaded to the personal 
computer, and all measurements were made using CORAL DRAW software and 
calculations were made. Finally he concluded that both of the methods, golden 
proportion and the red proportion are unsuitable to relate the successive widths of the 
maxillary anterior teeth. But the golden percentage theory seems to be applicable to 
relate the successive widths of the maxillary anterior teeth if those percentages are 
adjusted after considering the ethnicity of the population. 
Rosenstiel (2007)45 conducted a web based study using computer-manipulated 
images of the six maxillary anterior teeth. Manipulation was carried out for the 
relative proportion of the central incisors, lateral incisors and canines according to the 
proportions 62%, 70%, 80% and ‘normal’ or not further altered. Dentists were 
requested via e-mail to visit the web page and complete a survey. They reported 
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dentist preferred the 80% proportion when viewing short or very short teeth and the 
golden proportion while viewing very tall teeth. 
The values obtained from other articles showed the following ranking for maxillary 
crown width and length for the population studied: centrals > canines > laterals 
Studies that measured extracted teeth, gave  the most noticeable differences in the 
mean values of length , that is, from the incisal edge to the cementoenamel junction 
rather than the gingival margin, leading to greater length values and ultimately 
smaller ratios (width/ length ratio of 78% for central incisors). 
     Bukhary et al (2007)46conducted an interesting study in which six photographs 
with different lateral incisor widths were used. when they asked to choose the best, 
the lateral incisor closest to golden proportion was selected. 
  B.V.Sreenivasan Murthy and Niketa Ramani (2008) 12concluded that both golden 
proportion and RED proportion not suitable methods to relate the successive width of 
the maxillary anterior teeth in natural dentition. Anyhow, the golden percentage 
theory can be applied if percentages are altered, taking into consideration the ethnic 
origin of the population. 
Lewis et al (2008)47 investigated differences in size of the maxillary permanent 
anterior teeth and arch dimensions between individuals with repaired unilateral cleft 
lip and palate (UCLP) and a matched control group representing the general 
population. An important aspect in the treatment of individuals with cleft lip and 
palate is the possible restorative management following the completion of their 
orthodontic treatment. The mesiodistal dimension of the maxillary permanent anterior 
teeth in the individuals with UCLP was significantly smaller than the control group 
representing the general population. 
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George and Bhat (2010)50 found that the golden proportion is reliable predictors for 
determining the width of the maxillary central incisors in the south Indian population. 
Sonal Pamecha and HR Dayakara (2012)10 carried out a study in a sample of 
Rajasthan population to measure the mesiodistal width of six anterior natural teeth in 
maxilla and mandible. Using Digital Vernier caliper, measurements were done on the 
casts by drawing a line perpendicular to long axis of the tooth in the maximum tooth 
contours of the teeth between a line parallel to occlusal and labial surfaces.  
Mesiodistal widths were measured by three observers. It was found out that there is 
variation in mesiodistal width in right and left side which signifies that the anterior 
teeth are not mirror images of one another. The mesiodistal width on right side is 
greater than on the left side that is right side dominates in most of readings than the 
left side. Sexual dimorphism and Percentage variability are also important findings of 
this study. 
Chander NG et al (2012)49 used flexible ruler to measure the width of maxillary and 
mandibular anterior teeth and his inference is that golden proportion between the 
widths of maxillary and mandibular teeth was not observed in majority of the Indian 
population. The results of the study indicated that golden proportion did not exist in 
majority of the Indian population. The ratio of 1.2 and 1.3 were most commonly 
observed in 43% and 42% of individuals than 1.618. The ratio of 1.5 and 1.6 were 
noticed in 5% and 1% of the study group evaluated. It is in appropriate to anticipate 
for each and every patient to possess this precise relationship because human are 
individuals having unique facial and dental features. Being one of the microesthetics 
factors of esthetics it is not considered as a major factor whereas the other 
macroesthetic factors and principles play a significant role in determining esthetics. 
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Ji-Eun Ku1, DDS, Hong-So Yang, DDS, (2012) 50 conducted a study in Korean 
adults to find a more esthetic width-to-length ratio by analyzing maxillary central 
incisor of Korean adult population. The study showed that the ratio of maxillary 
central incisor to be in the range of 0.72 to 1.24. The ratio for the MEDIA population 
was 0.77, whereas that of the NON-MEDIA sample was 0.88, and the difference 
between the two was found to be statistically significant. The celibrities showed 
similar results to the esthetic criteria (golden ratio 0.8).  The maxillary central incisor 
of the NON-MEDIA group showed a square-like form, since the teeth having shorter 
length and/or greater width than those of MEDIA group. During selection of the 
subjects, they chose the celebrities in order to exclude subjective variation in the 
evaluation of one’s physical appearance. The result might be attributed to their 
previous dental treatment, since they need to be seen more beautiful for the sake of 
their professions.  Similar to other studies, gender difference was noticed, the values 
for men were found to be greater than in women.  Both male and female celebrities 
are shown to the public with such ratio, was the fact to be considered, in esthetic 
restoration of a maxillary central incisor, gender should not be important, provided 
that the ratio is close to 0.8 and matches one’s facial appearance. The inference is that, 
the ratio of maxillary central incisor must be a very important clinical indicator in 
esthetic restoration of maxillary anterior teeth. 
 Peixoto et al (2012)51 reported that the ideal W/H ratio for the central incisor should 
lie between 75 and 80%. Anyhow, the ratio which allows an aesthetically acceptable 
appearance lies in the range of 65 to 85%. 
Meenu mary C.Paul and Sanu Tom Abraham (2013)7 reported, scientific analysis 
of beautiful smiles has shown that the principle of golden proportion can be 
systematically applied to evaluate and denture esthetics can be improved  in 
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predictable ways. Undoubtedly, the golden proportion is an useful tool in initial 
evaluation of proportion in teeth arrangement and cosmetic dental treatment. 
 Edward A Mclaren and Lee culp (2013)52 discussed new step by step techniques 
for incorporating digital technology into smile design process. According to them the 
esthetic zone of central incisor length is between 10.5 and 12mm, with 11mm being a 
good starting point. Lateral incisors are 1mm to 2.5mm shorter than central incisor, 
with canines shorter than central between 0.5 to 1mm. 
Talib Amin Naqash, Sandeep Kaur Bali, (2013)53  conducted a study  to investigate 
the existence of golden proportion between the widths of the maxillary anterior teeth 
in Kashmiri population using digital vernier caliper  to record the clinical tooth width 
on 100 subjects of both sexes in the age group of 21 – 30 years. The results of the 
study indicated that golden proportion was not found in majority of the Kashmiri 
population. The ratio of 1.2 and 1.3 were more commonly found in 36% and 33% of 
individuals than 1.618. The ratio of 1.5 and 1.6 were noticed in 10% and 9% of the 
study group evaluated. 
 Al marzok et al (2013) 54conducted a cross sectional study on three main ethnic 
groups, Chinese, Indian and Malay of Malaysian population. He noticed that ethnicity 
has no association with the maxillary anterior teeth proportions. 
S.C.Ahila and Vaishnavi Prabhakar(2014)55,conducted a study in which50 peoples 
maxillary and mandibular anterior teeth were measured in the casts using vernier 
caliper. The results showed that there is significant correlation between the maxillary 
and mandibular anterior teeth with the index and little finger length. The maxillary 
anterior teeth width can be calculated using the formula (1.130 9 index finger length - 
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11.972), mandibular anterior teeth width can be calculated using the following 
formula (1.006 9 little finger length - 2.231).  
Sandeep N et al (2015)56 used digital caliper in his study conducted to analyse the 
maxillary anterior teeth dimensions for the existence of golden proportion.  A total of 
240 dentulous subjects comprised 120 males and 120 females, with age ranging from 
18 to 28 years were chosen for the study.  All subjects were from different places in 
the state of Andhra Pradesh, South India. The sample was grouped based on gender to 
determine the effect on the correlation of the measurements. The width-to-height ratio 
of the maxillary central incisors was considered to be significant in terms of overall 
dental appearance, since these teeth normally predominate in persons smile. The 
central incisor is said to be in golden proportion when the coronal width-to-height 
ratio was   equal to 62% or 0.62. Anyhow, a width-to-height ratio of 75-80% was 
considered to be most esthetically pleasing. Lower values are found to create a long 
narrow tooth while greater values result in a short wide tooth. So, in this study they 
calculated the width-to-height ratio of the maxillary central incisors and compared 
them with the 75-80% ratio. In this study, 66 (55%) male subjects and 69 (57.5%) 
female subjects were found to have their coronal width-to-height ratio of the 
maxillary central incisors in the range of 75-80% as references if they are combined 
and applied, eventhough racial and gender differences were detected when anatomic 
measurements were evaluated individually. 
Rana et al (2014)57 tried to evaluate the presence of golden ratio in the maxillary 
anterior teeth which are the main teeth visible in a smile. To determine an esthetic 
smile, the perception of the subject own smile was taken as a criteria. Several studies 
have estimated the esthetic quality of smiles by employing a panel of experts 
(including non-dentist volunteers, or and dentists and fine art professors).  It is wise to 
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seek patient’s own opinion regarding dental appearance due to difference of opinion 
between non-dentist and dentist groups. 
Amir Ali Karamfir (2015)58 performed MEDLINE and COCHRANE searches for 
english language literature published using the following terms: Golden proportion, 
Golden ratio and dentistry. The rule of golden proportion is not valid for the examined 
population. The mean ratio of the maxillary anterior teeth in the population 
is1.6:1:0.85. The canine is markedly wider than predicted by the golden ratio 
(1.6:1:0.6). No side- dependant or sex-dependant variations in the width ratios of the 
maxillary anterior teeth were noticed. In the examined population, the orthodontically 
treated participants did not show a significant difference in the width. 
Rokaya D (2015)59 conducted a study to investigate the maxillary anterior teeth 
proportions in Nepalese population. No significant differences were found in teeth 
proportions of maxillary anterior teeth among three facial types. Golden proportion 
and golden standard, both are not applicable for maxillary anterior teeth proportion in 
Nepalese population. They proposed (NED) Nepalese esthetic dental proportion to 
serve as a guide line for treatment planning, restorative dental treatment and esthetic 
smile design in maxillary anterior region in Nepalese populations. 
Azimi et al (2016)60 reported that the Golden proportion and RED proportion is not 
significant in Iranian population Finally, if clinicians don’t use these proportions, 
patient would not have a vision of being abnormal in regards to their prostheses. 
Clinicians can choose any proportion, as long as they are considering factors such as 
facial appearance. 
Rajesh Gyawali (2016)61 stated that photographic techniques in those photographic 
studies were least focused. Rotation of patient’s head and camera during the 
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photography may affect the apparent size of the maxillary teeth, leading to 
misinterpretation of the esthetic ratios. Rotation of head to one side leads to decrease 
in the apparent dimension of teeth on that side. Hence photographic studies to assess 
the esthetic dental ratios should be undertaken, taking care of the rotation of the 
camera and /or subject. 
     Ethnicity has a close association with genetics. It is of no doubt that the ethnicity 
will affect the tooth proportions greatly between population and ethnics. However, 
this is an exception if the population has intermarried and not considered “pure” 
ethnic. Similar traits may be observed in different populations originate from same 
continent.  
     Many dental and facial characteristics differ following the geographical location                                                                                                       
and historical background. Therefore, information regarding tooth norms in a group of 
population is useful to dentists when restoring teeth. 
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Materials and methods 
     This in vivo study was carried out to evaluate the presence of golden proportion, 
golden percentage, RED proportion and to assess the W/L ratio of anterior maxillary 
teeth with the aid of digital photography and computer analysis. 
    A total of 100 dentulous subjects comprised of 50 males and 50 females with age 
ranging from 18 and 25years were chosen for the study. The subjects were the students 
(post graduates, undergraduates, internees, technicians) patients, and their attendants 
who visited the Tamil Nadu Government dental college and hospital, Chennai. All 
subjects were from various places in the state of Tamil nadu, south India. The sample 
was grouped according to the gender to determine the effect on the correlation of 
measurements. Subjects were given a brief explanation of the study and Informed 
consent was obtained from all the subjects prior to their participation. The study has 
been approved by Institutional ethical committee. 
Armamentarium 
• Single lens reflex (SLR) camera with micolens (NIKON D 700) 
• Camera accessories – Tripod stand, flash light, blue backround 
• Marker Pen 
• Computer with installed CS-3 Software 
• Diagnostic instruments (Mouth Mirrors, Probes, Tweezers) 
• Cheek Retractor. 
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Methodology: 
1.Sample selection: 
2. Image capture 
3. Computer analysis using Adobe photoshop CS-3 
4. Measurements of widths and heights of six anterior maxillary teeth (13 to 23) 
5. Statistical analysis  
Sample size: 100 
Sample age group: 18 to 25 years 
Gender: Male and female 
Sample selection: 
    A total of 100 dentulous subjects comprised of 50 males and 50 females with age 
ranging from 18 and 25years were chosen for the study. The subjects were the students 
(post graduates, undergraduates, internees, technicians) patients, and their attendants 
who visited the Tamil Nadu Govt. dental college and hospital, Chennai. All subjects 
were from various places in the state of Tamilnadu, South india. 
Samples were selected taking into account the following inclusion and exclusion 
criteria. 
Inclusion criteria 
  Subjects: South Indian origin 
  Presence of healthy anterior maxillary teeth (From canine to canine, 13 to 23)  
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The samples having apparent esthetic smile which creates no visual  
             tension – there should be  
  No overlapping,  
  No spacing,  
  No crowding in the anterior teeth. 
 Over jet and overbite should be esthetically acceptable with no remarkable 
malformation, discolorations and structural deformity       
 
Exclusion criteria 
  Subjects who have undergone orthodontic treatment 
  Maxillary anterior tooth size alteration  
  Missing teeth in the maxillary anterior region 
  Periodontal defects in the maxillary anterior teeth  
  Presence of restorations/cavities 
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                                STUDY DESIGN 
 
 
 
 
 
 
MEASUREMENTS TAKEN IN THE SUBJECTS 
 
 
 
 
 
 
 
 
 
 
Male 50 no. Female 50 no. 
Total Sample 100 no. 
                     
Measurements 
CIHR 
CIHL 
LIHL 
LIHR 
CAHR 
CAHL 
CIWR 
CIWL 
LIWL 
LIWR 
CAWR 
CAWL 
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STUDY DESIGN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image capture 
 
Standardized photographs collected (13 to 23) 
 
Downloaded to the personal computer 
 
Software analysis with ADOBE PHOTOSHOP CS 3 
 
Ruler tool of software used to measure widths and heights 
 
Statistical analysis 
 
Results  
 
Discussion 
 
 
 
Conclusion 
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Image Capture and computer analysis                      
       In this study, data was collected using photographic technique with the help of a 
digital camera ( Nikon D700) a frontal photograph was taken from each individual with 
an esthetic smile. 
       A standardized photographic collections was established under the following 
conditions, a lip retractor to have a complete view of the anterior maxillary area as well 
as the respected gingiva, a periodontal probe as a reference to calibrate the image 
processing software, the orthopantomograph head  support and laser beam were used as 
a reference to keep the patient always at the same distance (60cm) and to assure that 
the Frankfort plane was parallel to the ground and the lighting conditions of the room 
and of the digital camera. The camera was stabilized with the help of a tripod, at this 
fixed distance. The cephalostat of a panoramic radiographic device is used to position 
the head in upright position while taking photographs. The center of the lens of the 
camera coincident with the participants midline and the FH plane should be parallel to 
the floor 
            All equipments and instruments are user friendly and self descriptive. They are 
used according to the manufacturers instructions to get best results. The software has 
been used (Adobe photoshop CS 3.0 ) is the one developed for the digitalizing images 
with facility to modify images. The software contains many functions and they are 
grouped in ten palettes. These ten palettes are further divided into three groups. Each 
and every palette has different functions and vast applications. Out of these entire 
palettes the option palette is the one that has been used for this study. 
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    In “option palette” there are several set of tools which have different 
functions. The line tool creates a straight line in an image and at the same time displays 
the length of the line. Hence, this tool has been used for measuring precisely. 
Method of measuring: 
              Using Adobe photoshop CS-3 software the file containing photograph of the 
subject was opened. The photo is automatically viewed. First the toolbox was opened 
and the line tool command was clicked to make measurements. The measurements 
were done by positioning the pointer on the line tool on the tool box and brought down 
using the mouse button on that tool. The pointer was dragged from maximum 
convexity of the mesial side of the tooth to that of the distal side. The navigator present 
on the corner of the screen gave the measurement in the scale. The proportion and 
relations of the different geometrical theories described in the introduction observed and 
measured on the photographs were registered and analyzed. 
Measurements: 
CALCULATION OF GOLDEN PROPORTION: 
                            The Golden proportion for each subject was measured by comparing 
the width of the central incisor  multiplied by 62% and  the width of adjacent lateral 
incisor, and if we get similar values, this indicates that the width of the central incisor is 
in golden proportion to the width of the lateral incisor. 
                        By comparing the width of the lateral incisor multiplied by 62% with 
that of the canine, it can be found whether the width of the lateral incisor is in golden 
proportion to the width of the canine. 
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The golden proportion – CIW x 62% compared with adjacent LIW 
                                         - LIW x 62% compared with that of CAW 
CALCULATION OF RED PROPORTION: 
                      By dividing the width of each lateral incisor by the width of the adjacent 
central incisor and multiplying the resulting number by 100, RED proportion can be 
calculated. In the same way, the width of each canine was divided by the width of 
adjacent lateral incisor and the resulting number was multiplied by 100. If the obtained 
values are constant, it means that the central incisor, lateral incisor, and canine are in 
RED proportion. 
 
RED proportion –             LIW      
                                      
                                       adjacent CIW 
                          
 
                                          CAW 
     
                                       adjacent LIW 
 
Constant values mean that the CI, LI, CA are in RED proportion. 
 
CALCULATION OF GOLDEN PERCENTAGE: 
                   In order to obtain the golden percentage for each tooth. the width of each 
central incisor, lateral incisor and canine was divided by the total width of all six 
maxillary anterior teeth and the resulting value is multiplied by 100. The six maxillary 
anterior teeth are said to be in golden percentage, if the values from canine to canine 
were 10, 15, 25, 25, 15, and 10%. 
Golden percentage –              CIW (or) LIW (or) CAW       
 
                                  Total width of all 6 maxillary anterior teeth   
                                                                                                                                           
X 100 
X 100 
X 100 
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  The proportions and relations of the different geometrical theories described in the 
introduction are observed and measured on the photographs (teeth’s widths and heights 
and the relations between them and between the six maxillary teeth lengths) were 
registered. 
    The variables defined were analysed in SPSS by descriptive statistics 
and by inferential tests. This software package can be used to carry out statistical 
analyses and helps in educating researchers, health researchers, among others, to 
understand the value of the obtained data during a study. 
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Figure-1 
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Golden Percentage 
 
Recurring Esthetic Dental Proportion (RED) 
Figure-4 
Figure-3 
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Figure-5 
Figure-6 
Female Subject Positioned Using Cephalostat For 
Standardization 
 
Digital Photography Analysis 
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Figure-7 
Figure-8 
Digital Photography Analysis – Zoom Tool + Actual Pixels 
 
Digital Photography Analysis – Line Tool                     
(Establishing The Limits) 
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Figure-9 
Figure-10 
Digital Photography Analysis – Ruler Tool                         
(Record Measurements) 
 
Male Subject Positioned Using Cephalostat For 
Standardization 
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Figure-11 
Figure-12 
Digital Photography Analysis  
 
Digital Photography Analysis – Zoom Tool + Actual Pixels 
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Figure-13 
Figure-14 
Digital Photography Analysis – Set Measurement Scale 
 
Digital Photography Analysis – Line Tool                     
(Establishing The Limits) 
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Figure-15 
Digital Photography Analysis – Ruler Tool                   
(Record Measurements) 
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Tables showing calculated values of golden percentage, RED proportion from 
the basic data obtained. 
Table-1: Calculated Golden Percentage Values of Rt and Lt. Central Incisor, 
Lateral Incisor, Canine in Male Subjects. 
S.NO. CI (R) CI (L) LI (R) LI (L) CA (R) CA (L) 
1 21.9875 22.44018 14.59366 15.43436 10.95064 14.59366 
2 22.38988 23.29034 12.5578 14.77245 12.36311 14.62643 
3 21.14312 21.05019 15.72955 17.12361 12.59294 12.36059 
4 21.50991 20.2868 16.42767 15.54197 12.67398 13.55968 
5 21.30649 20.8148 16.24912 16.64716 12.2922 12.69024 
6 20.76038 21.61081 15.03252 15.45773 12.53127 14.6073 
7 21.41957 20.62159 16.35867 15.47669 12.62075 13.50273 
8 21.20316 21.54832 16.12426 13.78205 12.52465 14.81755 
9 21.12845 22.35294 17.28691 15.2461 12.19688 11.78872 
10 21.00942 22.43419 17.14562 15.31031 12.29172 11.80874 
11 22.64914 23.05359 15.20728 15.36906 12.15369 11.56724 
12 21.50538 20.68311 16.38204 15.43327 12.67131 13.3249 
13 21.55806 21.53356 16.04606 13.69427 12.42038 14.74767 
14 21.32834 20.74369 16.25351 16.67446 12.3246 12.6754 
15 22.40371 23.28133 12.53047 14.7489 12.3842 14.65139 
16 22.85634 23.10936 14.73152 13.32584 13.55075 12.4262 
17 22.19828 22.43534 14.48276 15.34483 10.94828 14.59052 
18 22.37563 22.79202 14.83673 15.69143 11.13303 13.17116 
19 21.43307 20.61357 16.36899 15.44442 12.6287 13.51124 
20 21.56953 21.34006 15.14456 17.66866 11.26664 13.01056 
21 22.46456 21.59215 14.63468 15.50709 11.0578 14.74373 
22 22.1815 22.52641 14.46432 15.34814 10.92908 14.55055 
23 21.59582 22.27779 15.73085 16.1855 11.93453 12.27552 
24 21.64605 22.40723 15.5804 13.55852 12.05994 14.74786 
25 21.70963 22.38806 16.0787 15.69426 11.87246 12.2569 
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Table-2: Calculated Golden Percentage Values of Rt and Lt. Central Incisor, 
Lateral Incisor, Canine in Male Subjects. 
S.NO. CI (R) CI (L) LI (R) LI (L) CA (R) CA (L) 
26 22.0524 21.61572 14.75983 15.58952 11.31004 14.67249 
27 21.73421 22.4134 16.11954 15.73466 11.90854 12.08965 
28 22.58846 22.80659 12.50606 14.73582 12.3364 15.02666 
29 21.69334 20.28222 16.34372 15.4802 12.65796 13.54254 
30 21.85491 21.60239 15.88613 16.32231 12.05234 12.28191 
31 22.41169 23.28867 12.52132 14.73812 12.35079 14.6894 
32 20.97013 20.99132 16.4372 15.48401 12.73035 13.38699 
33 22.68846 22.85923 12.58844 14.78409 12.39327 14.68651 
34 20.97902 21.63462 17.0236 16.08392 12.43444 11.84441 
35 22.44009 21.41612 14.85839 15.51198 11.04575 14.72767 
36 21.71904 21.25693 15.01848 17.56007 11.34473 13.10074 
37 22.06213 22.28726 16.02882 15.64611 11.75146 12.22422 
38 21.25714 21.50857 15.54286 17.37143 11.40571 12.91429 
39 23.27044 19.20485 14.91465 16.03774 11.38814 15.18419 
40 22.10319 22.12505 14.34193 15.56624 11.06253 14.80105 
41 21.75884 22.21215 16.11514 15.72983 11.8767 12.30734 
42 21.36332 20.75428 16.23331 16.74865 12.22769 12.67276 
43 20.99421 22.49035 17.1332 15.29923 12.21042 11.87259 
44 21.6097 21.87431 14.77398 15.65601 11.17971 14.90628 
45 23.01963 21.68811 16.06861 15.36899 11.84834 12.00632 
46 22.19089 21.95228 14.75054 15.61822 11.01952 14.46855 
47 22.08202 22.83426 12.49697 14.72943 12.56976 15.28755 
48 21.61914 21.84913 16.39834 15.84637 12.05152 12.23551 
49 22.34392 21.24863 14.78642 15.59693 11.3034 14.7207 
50 21.22954 21.87085 15.03759 15.74525 11.23397 14.8828 
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Table-3: Calculated Golden Percentage Values of Rt and Lt. Central Incisor, 
Lateral Incisor, Canine in Female Subjects. 
S.NO. CI (R) CI (L) LI (R) LI (L) CA (R) CA (L) 
51 21.49031 20.71946 16.21117 16.63163 12.28685 12.66059 
52 21.19793 21.56766 16.14493 13.75401 12.52157 14.8139 
53 21.36512 20.71061 16.22253 16.66667 12.31884 12.71622 
54 22.37933 23.3057 12.53047 14.72452 12.3842 14.67577 
55 21.36272 20.6881 15.33618 16.01079 11.40094 15.20126 
56 23.44498 20.95694 15.64593 13.37321 12.12919 14.44976 
57 21.56953 21.34006 15.14456 17.66866 11.26664 13.01056 
58 21.21362 21.58362 16.08288 13.76418 12.53083 14.82486 
59 21.35331 20.74456 16.24912 16.67057 12.2922 12.69024 
60 23.07261 23.04458 14.69022 13.28848 13.51276 12.39137 
61 21.29651 20.73485 16.26492 16.66277 12.30985 12.7311 
62 20.82917 21.57842 15.03497 15.43457 12.53746 14.58541 
63 21.31351 21.71004 15.66295 13.85378 12.54027 14.91945 
64 22.69954 22.79717 12.59458 14.81572 12.39932 14.69368 
65 21.25693 21.48799 15.24954 17.56007 11.34473 13.10074 
66 21.29187 22.3445 17.22488 15.21531 12.15311 11.77033 
67 21.51589 22.34719 14.86553 15.35452 12.86064 13.05623 
68 21.98857 21.96571 16.32 15.56571 12 12.16 
69 22.11033 21.45359 14.75482 15.63047 11.33975 14.71103 
70 16.92421 16.74025 16.26196 16.37233 16.961 16.74025 
71 21.19461 22.158 17.34104 15.26975 12.25915 11.77746 
72 21.95791 21.61482 15.78225 16.28545 12.00823 12.35133 
73 21.14804 21.03184 15.75645 17.10435 12.59586 12.36347 
74 21.55469 21.32538 15.13414 17.6565 11.32768 13.00161 
75 21.53846 22.29586 15.52663 13.9645 12 14.67456 
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Table-4: Calculated Golden Percentage Values of Rt and Lt. Central Incisor, 
Lateral Incisor, Canine in Female Subjects. 
S.NO. CI (R) CI (L) LI (R) LI (L) CA (R) CA (L) 
76 21.48302 21.25202 15.24602 17.55602 11.36521 13.09771 
77 21.14804 21.47339 16.0818 16.5466 12.20079 12.54938 
78 22.47628 23.27901 12.50304 14.76526 12.35709 14.61931 
79 21.69492 22.37288 16.0904 15.72881 11.86441 12.24859 
80 21.28157 20.76707 16.18335 16.65108 12.30122 12.81572 
81 21.44834 20.57196 16.00554 16.3976 12.10793 13.46863 
82 21.53696 21.43906 16.00587 13.87665 12.40822 14.73324 
83 21.33832 20.73 16.26111 16.68226 12.30697 12.68133 
84 21.53483 20.94451 15.46635 16.81228 12.44392 12.79811 
85 21.51522 21.28634 15.10643 17.85306 11.26116 12.9778 
86 21.75884 22.21215 16.13781 15.72983 11.8767 12.28468 
87 21.96796 21.5103 16.27002 15.83524 11.99085 12.42563 
88 22.03923 22.79002 12.47275 14.7009 12.49697 15.50012 
89 21.2834 21.55743 15.52866 17.35556 11.37246 12.90249 
90 22.04229 22.17724 16.05938 15.60954 11.78587 12.32569 
91 21.6141 21.47495 14.8423 17.39332 11.50278 13.17254 
92 21.77949 22.36812 16.11954 15.73466 11.90854 12.08965 
93 20.94552 20.98792 16.40873 15.51834 12.74115 13.39835 
94 22.73839 22.68949 12.61614 14.81663 12.42054 14.71883 
95 22.25455 22.73939 12.46061 14.71515 12.55758 15.27273 
96 21.86861 21.91407 16.1855 15.77631 11.95726 12.29825 
97 22.53314 22.48405 12.86205 14.85027 12.44477 14.82572 
98 21.41017 20.70743 16.20989 16.72523 12.27454 12.67276 
99 20.88327 21.12739 15.80115 15.82335 11.4514 14.91345 
100 22.73171 22.82927 12.58537 14.78049 12.36585 14.70732 
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Table-5: Calculated RED Proportion between Rt. and Lt .Central Incisor, 
Lateral Incisor, Canine in Male Subjects. 
S.No 
RED 
PROPORTION 
LI / CI (R)  
RED 
PROPRTION 
LI / CI (L)  
RED 
PROPORTION 
CA / LI (R)  
RED 
PROPORTION  
CA / LI (L)  
1 66.37255 68.78002 75.03693 94.55307 
2 56.08696 63.42738 98.44961 99.01153 
3 74.3956 81.34658 80.05908 72.18453 
4 76.37255 76.61123 77.15019 87.24559 
5 76.26374 79.9775 75.64841 76.23066 
6 72.40964 71.52778 83.36106 94.49838 
7 76.37255 75.05092 77.15019 87.24559 
8 76.04651 63.95881 77.67584 107.5134 
9 81.81818 68.20623 70.55556 77.32283 
10 81.6092 68.24543 71.69014 77.12934 
11 67.14286 66.66667 79.92021 75.26316 
12 76.17647 74.61774 77.34878 86.3388 
13 74.43182 63.59499 77.40458 107.6923 
14 76.20614 80.38331 75.82734 76.01683 
15 55.93036 63.35079 98.83268 99.33884 
16 64.45264 57.66423 91.98473 93.24895 
17 65.24272 68.39577 75.59524 95.08427 
18 66.30754 68.84615 75.03693 83.93855 
19 76.37255 74.92355 77.15019 87.48299 
20 70.21277 82.7957 74.39394 73.63636 
21 65.14563 71.81818 75.55887 95.07736 
22 65.20894 68.13397 75.55887 94.80337 
23 72.84211 72.65306 75.86705 75.8427 
24 71.97802 60.50955 77.40458 108.7719 
25 74.0625 70.10101 73.83966 78.09798 
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Table-6: Calculated RED Proportion Values Between Rt and Lt. Central Incisor, 
Lateral  Incisor, Canine in Male Subjects 
S.No 
RED 
PROPORTION 
LI / CI (R)  
RED 
PROPRTION 
LI / CI (L)  
RED 
PROPORTION 
CA / LI (R)  
RED 
PROPORTION  
CA / LI (L)  
26 66.93069 72.12121 76.62722 94.11765 
27 74.16667 70.20202 73.8764 76.83453 
28 55.36481 64.61211 98.64341 101.9737 
29 75.33981 76.32399 77.44845 87.48299 
30 72.68908 75.55792 75.86705 75.24613 
31 55.86957 63.28452 98.63813 99.66942 
32 78.38384 73.76387 77.44845 86.45691 
33 55.48387 64.67449 98.44961 99.33993 
34 81.14583 74.34343 73.04236 73.6413 
35 66.21359 72.43133 74.34018 94.94382 
36 69.14894 82.6087 75.53846 74.60526 
37 72.65306 70.20202 73.31461 78.1295 
38 73.11828 80.76514 73.38235 74.34211 
39 64.09266 83.50877 76.35542 94.67787 
40 64.88625 70.35573 77.13415 95.08427 
41 74.0625 70.81633 73.69902 78.24207 
42 75.98684 80.69977 75.32468 75.66434 
43 81.6092 68.02575 71.26761 77.60252 
44 68.36735 71.57258 75.67164 95.21127 
45 69.80392 70.86368 73.73596 78.12041 
46 66.47116 71.14625 74.70588 92.63889 
47 56.59341 64.50584 100.5825 103.7891 
48 75.85106 72.52632 73.49229 77.21335 
49 66.17647 73.40206 76.44444 94.38202 
50 70.83333 71.99191 74.70588 94.52247 
                                                                                                      TABLES 
 
39 
 
Table-7: Calculated RED Proportion Values Between Rt and Lt. Central 
Incisor, Lateral Incisor, Canine in Male Subjects. 
 
 
 
 
S.No 
RED 
PROPORTION 
LI / CI (R)  
RED 
PROPRTION 
LI / CI (L)  
RED 
PROPORTION 
CA / LI (R)  
RED 
PROPORTION  
CA / LI (L)  
51 75.43478 80.27057 75.79251 76.1236 
52 76.16279 63.77143 77.55725 107.7061 
53 75.92998 80.47404 75.9366 76.29734 
54 55.99129 63.17992 98.83268 99.66887 
55 71.78947 77.3913 74.34018 94.94382 
56 66.73469 63.81279 77.52294 108.0501 
57 70.21277 82.7957 74.39394 73.63636 
58 75.81395 63.77143 77.91411 107.7061 
59 76.09649 80.36117 75.64841 76.1236 
60 63.6695 57.66423 91.98473 93.24895 
61 76.37363 80.36117 75.68345 76.40449 
62 72.18225 71.52778 83.3887 94.49838 
63 73.48837 63.81279 80.06329 107.6923 
64 55.48387 64.98929 98.44961 99.17628 
65 71.73913 81.72043 74.39394 74.60526 
66 80.89888 68.09422 70.55556 77.35849 
67 69.09091 68.70897 86.51316 85.03185 
68 74.22037 70.86368 73.52941 78.12041 
69 66.73267 72.85714 76.8546 94.11765 
70 96.08696 97.8022 104.2986 102.2472 
71 81.81818 68.91304 70.69444 77.12934 
72 71.875 75.34392 76.08696 75.8427 
73 74.50549 81.32597 79.941 72.28261 
74 70.21277 82.7957 74.84848 73.63636 
75 72.08791 62.6327 77.28659 105.0847 
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TABLE-8: CALCULATED RED PROPORTION VALUES BETWEEN  Rt and Lt 
CENTRAL INCISOR, LATERAL  INCISOR AND CANINE IN FEMALE SUBJECTS 
 
 
 
 
 
 
 
S.No 
RED 
PROPORTION 
LI / CI (R)  
RED 
PROPRTION 
LI / CI (L)  
RED 
PROPORTION 
CA / LI (R)  
RED 
PROPORTION  
CA / LI (L)  
76 70.96774 82.6087 74.54545 74.60526 
77 76.04396 77.05628 75.86705 75.8427 
78 55.62771 63.42738 98.83268 99.01153 
79 74.16667 70.30303 73.73596 77.87356 
80 76.04396 80.18018 76.01156 76.96629 
81 74.62366 79.70852 75.64841 82.13783 
82 74.31818 64.72603 77.52294 106.1728 
83 76.20614 80.47404 75.68345 76.01683 
84 71.82018 80.27057 80.45802 76.1236 
85 70.21277 83.87097 74.54545 72.69231 
86 74.16667 70.81633 73.59551 78.09798 
87 74.0625 73.61702 73.69902 78.46821 
88 56.59341 64.50584 100.1942 105.4366 
89 72.96137 80.50847 73.23529 74.34211 
90 72.85714 70.3854 73.38936 78.96254 
91 68.66953 80.99352 77.5 75.73333 
92 74.01247 70.34413 73.8764 76.83453 
93 78.34008 73.93939 77.64858 86.3388 
94 55.48387 65.30172 98.44961 99.33993 
95 55.99129 64.71215 100.7782 103.7891 
96 74.01247 71.9917 73.8764 77.95389 
97 57.08061 66.04803 96.75573 99.83471 
98 75.71116 80.76923 75.72254 75.77031 
99 75.66419 74.89496 72.47191 94.24965 
100 55.36481 64.74359 98.25581 99.50495 
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TABLE-9: Differences between Male and Female Anterior Maxillary Teeth Width 
 
 
 
 
Tooth 13 12 11 21 22 23 
Male 9.51 8.78 10.19 10.12 8.81 9.39 
Female 9.07 8.42 9.69 9.7 8.36 8.95 
PValue 0.000 0.000 0.000 0.000 0.000 0.000 
 
 
13 - Right Canine  
12 - Right Lateral Incisor 
11 - Right Central Incisor 
23 - Left Canine  
22 - Left Lateral Incisor 
21 - Left Central Incisor 
P-Value = Significance Value 
 
 
 
 
Tooth 13 12 11 21 22 23 
Male 5.25 6.73 9.5 9.6 6.8 5.9 
Female 5.23 6.5 9.2 9.2 6.7 5.78 
PValue 0.831 0.260 0.001 0.000 0.502 0.180 
TABLE-10:Differences between Male and Female Anterior Maxillary Teeth Height 
RESULT TABLES 
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Table-11: Inter Group Comparison of the Presence and Absence of Golden 
Proportion in Rt. Lateral Incisor 
 
   Golden Proportion 
Presence LIR 
Total    Not in 
Golden 
Proportion 
In Golden 
Proportion 
Groups 
Male 
Count 34 16 50 
% Within Groups 68.0% 32.0% 100.0% 
% Within Golden 
Proportion Presence LIR 
54.0% 43.2% 50.0% 
Female 
Count 29 21 50 
% Within Groups 58.0% 42% 100.0% 
% Within Golden 
Proportion Presence LIR 
46.0% 56.8% 50.0% 
Total 
Count 63 37 100 
% Within Groups 63.0% 37.0% 100.0% 
% Within Golden 
Proportion Presence LIR 
100.0% 100.0% 100.0% 
 
 
 
Table-12: Inter Group Comparison of the Presence and Absence of Golden 
Proportion in Lt. Lateral Incisor 
 
   
Golden Proportion 
Presence LIL 
Total 
   
Not in 
Golden 
Proportion 
In Golden 
Proportion 
Groups 
Male 
Count 44 6 50 
% Within Groups 88.0% 12.0% 100.0% 
% Within Golden 
Proportion Presence LIL 51.2% 42.9% 50.0% 
Female 
Count 42 8 50 
% Within Groups 84.0% 16.0% 100.0% 
% Within Golden 
Proportion Presence LIL 48.8% 57.1% 50.0% 
Total 
Count 86 14 100 
% Within Groups 86.0% 14.0% 100.0% 
% Within Golden 
Proportion Presence LIL 100.0% 100.0% 100.0% 
 
                                                                                                      TABLES 
 
43 
 
Table-13: Inter Group Comparison of the Presence and Absence of Golden 
Proportion in Rt. Canine 
 
   Golden Proportion 
Presence Can (R) 
Total    Not in 
Golden 
Proportion 
In Golden 
Proportion 
Groups 
Male 
Count 16 34 50 
% Within Groups 32.0% 68.0% 100.0% 
% Within Golden 
Proportion Presence 
 Can (R) 
51.6% 49.3% 50.0% 
Female 
Count 15 35 50 
% Within Groups 30.0% 70.0% 100.0% 
% Within Golden 
Proportion Presence  
Can (R) 
48.4% 50.7% 50.0% 
Total 
Count 31 69 100 
% Within Groups 31.0% 69.0% 100.0% 
% Within Golden 
Proportion Presence 
Can (R) 
100.0% 100.0% 100.0% 
 
Table-14: Inter Group Comparison of the Presence and Absence of Golden 
Proportion in Lt. Canine 
   Golden Proportion 
Presence Can (L) 
Total 
   Not in 
Golden 
Proportion 
In Golden 
Proportion 
Groups 
Male 
Count 28 22 50 
% Within Groups 56.0% 44.0% 100.0% 
% Within Golden 
Proportion Presence  
Can (L) 
58.3% 42.3% 50.0% 
Female 
Count 20 30 50 
% Within Groups 40.0% 60.0% 100.0% 
% Within Golden 
Proportion Presence  
Can (L) 
41.7% 57.7% 50.0% 
Total 
Count 48 52 100 
% Within Groups 48.0% 52.0% 100.0% 
% Within Golden 
Proportion Presence  
Can (L) 
100.0% 100.0% 100.0% 
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Table - 15: Red proportion relation between central incisor, lateral incisor and 
canine 
  
N Mean 
Std. 
deviation 
Std. 
Error 
Minimum Maximum 
RED 
proportion 
 LI / CI 
Left side 
M 50 71.43 6.07 0.8589 60.5 83.5 
F 50 73.2 8.10 1.1466 62.6 83.8 
T 100 72.31 0.7183 7.1838 57.66 97.80 
RED 
proportion 
C / LI  
Left side 
M 50 87.5 10.76 1.5218 73.6 95.6 
F 50 86.5 12.6 1.7831 74.3 94.5 
T 100 87 1.1672 11.67 72.18 98 
RED 
proportion 
LI / CI 
Right side 
M 50 70.2 7.217 1.0206 55.4 81.8 
F 50 71.11 8.076 1.1422 63.6 81.8 
T 100 70.65 0.7633 7.633 55.36 96.09 
RED 
proportion 
C / LI 
Right side 
M 50 78.7 8.16 1.1549 70.5 98.4 
F 50 80.49 9.67 1.3682 70.6 98.8 
T 100 79.58 0.8949 8.949 70.56 98.9 
 
 
 
 
Table - 16: The Mean value and standard deviation of the Golden Percentage for 
Male subjects 
 Gender N samples Minimum Maximum Mean 
Standard 
deviation 
Rt Canine Male 50 10.9 13.5 11.9 0.0891 
Rt Lateral Male 50 13.3 17.2 15.2 0.1821 
Rt Central  Male 50 20.7 23.2 21.8 0.0837 
Lt Central Male 50 19.2 23.2 21.8 0.1271 
Lt Lateral Male 50 13.3 17.5 15.5 0.1273 
Lt Canine Male 50 11.8 15 13.5 0.1682 
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Table - 17: The Mean value and standard deviation of the Golden Percentage for 
Female subjects 
 Gender 
N 
samples 
Minimum Maximum Mean 
Standard 
deviation 
Rt Canine Female 50 11.2 13.5 12.2 0.1179 
Rt Lateral Female 50 12.4 17.3 15.3 0.1873 
Rt Central  Female 50 20.8 23 21.6 0.1252 
Lt Central Female 50 23 23.2 21.5 0.1464 
Lt Lateral Female 50 13.2 17.8 15.7 0.1723 
Lt Canine Female 50 11.7 15 13.5 0.1706 
 
 
 
 
Table- 18: THE MEAN VALUES, STANDARD DEVIATION,STANDARD ERROR 
OF W/L RATIOS OF Rt and Lt. CENTRAL AND LATERAL INCISORS 
 
 
Groups N Mean Std. Deviation Std. Error Mean 
CIRight Male 50 94.3070 5.78484 .81810 
Female 50 95.2745 4.20072 .59407 
CILeft Male 50 94.9038 5.80105 .82039 
Female 50 94.7758 3.87442 .54793 
LIRight Male 50 76.8549 8.94453 1.26495 
Female 50 77.9292 9.61485 1.35974 
LILeft Male 50 77.8334 7.66574 1.08410 
Female 50 80.7955 9.52687 1.34730 
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RESULTS: The basic data of the results are given in the annexure 
The collected data was analysed with statistical package for social science (SPSS) 16.0 
versions. The variables defined were analysed in SPSS by descriptive statistics and the 
quantitative data obtained was assessed for neutrality using Shapiowilks test and was 
found to be parametric in distribution. Comparison between widths and heights of all 
the six anterior maxillary teeth based on gender was carried out using independent 
sample t- test. Golden proportion presence in male and female subjects was assessed 
using chi-square test. Presence of golden percentage and RED proportion were also 
assessed. P value <0.05 was considered as significant in the study. This software 
package allows the user to carryout statistical analyses and help education researchers, 
among others, to understand the value of the obtained data during a study. To describe 
about the data, descriptive statistics, mean and standard deviation (S.D) were used. 
Calculation tables: 
Golden percentage and RED proportion were calculated based on the formulas 
mentioned in the materials and methods for male and female subjects. 
Tables 1and 2 give the calculated values of golden percentage for the Rt. and Lt. 
central incisors, Rt. and Lt. lateral incisors, Rt. and Lt. canine in50 male subjects. 
Tables 3 and 4 give calculated values of golden percentage for the Rt. and Lt.central 
incisors, Rt. and Lt.lateral incisors ,Rt. and Lt.canine in 50 female subjects. 
Tables 5 and 6 give calculated values of RED proportion values for Rt.and Lt.central 
incisors,Rt. and Lt.lateral incisors ,Rt. and Lt.canine  in 50  male subjects. 
Table 7 and 8 give calculated values of RED proportion values for Rt.and Lt.central 
incisors, Rt. and Lt.lateral incisors ,Rt. and Lt.canine in 50 female subjects. 
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RESULT TABLES 
Table-9 depicts the descriptive statistics of differences between male and female 
anterior maxillary teeth width. The right and left central incisor shows statistically 
significant (P<0.05) differences among the measured width of the six anterior maxillary 
teeth. The average width of the right central incisor in male is 9.5mm, the average 
width of the right central incisor female is 9.2mm, the average width of left central 
incisor in male is 9.6mm, the average width of left central incisor in female is 9.2mm. 
The average width of right lateral incisor in male and female are found to be 6.7mm 
and 6.5mm respectively. The average widths of left lateral incisor in male and female 
are found to be 6.8mm and 6.7mm respectively. The average widths of right canine in 
male and female are found to be 5.25mm and 5.23mm respectively. The average widths 
of left canine in male and female samples are 5.9mm, 5.8mm respectively. 
               This table shows the mean value for the widths of right and left central 
incisors, lateral incisors, canines for both male and female subjects. From the above 
values we infer that the widths of all the six anterior maxillary teeth that is the central 
incisors, lateral incisors, canines are greater in males than the female subjects. The right 
and left central incisors show statistically significant differences between two genders 
(p<0.05). 
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Table 10   
This table shows the differences between the male and female anterior teeth height. The 
average height of right central incisor in male is10.2mm, average height of right central 
incisor in female is 9.7mm,the average height of left central incisor in male and female 
subjects are 10.1mm and 9.7mm respectively. The average height of right lateral incisor 
in male and female subjects are 8.8mm and 8.4mm respectively. The average height of 
left lateral incisor in male and female subjects are 8.8mm and 8.4mm respectively. The 
average height of right canine in male and female subjects are 9.5mm and 9mm 
respectively.  
                  This table shows the mean value of the heights of right and left central 
incisors, lateral incisors, canines for both male and female subjects. From the above 
values we infer that the heights of all the six anterior maxillary teeth that is the central 
incisors, lateral incisors, canines are greater in male subjects when compared to the 
females. All the six anterior maxillary teeth show statistically significant differences 
between the two genders(p<0.05). 
Table 11: 
This table shows the presence and absence of golden proportion in Rt lateral incisor in 
male and female subjects. Out of 50 male subjects, golden proportion is not seen in 34 
male subjects (68%) and only 16 male subjects (32%) show presence of golden 
proportion. Out of 50 female subjects, golden proportion is not found in 29 female 
subjects, (58%) and only 21 (42%) female subjects show presence of golden proportion 
in the Rt lateral incisor.   
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Table 12: 
This table shows the presence and absence of golden proportion in Lt lateral incisor in 
male and female subjects. Out of male subjects, golden proportion is not seen in 44 
male subjects (88%) and only 6 male subjects (12%) show presence of golden 
proportion. Out of 50 female subjects, golden proportion is not found in 42 female 
subjects, (84%) and only 8(16%) female subjects show presence of golden proportion 
in the Lt lateral incisor. 
Table 13: 
     This table shows the presence and absence of golden proportion in Rt canine in male 
and female subjects. Out of male subjects, golden proportion is not seen in 16 male 
subjects (32%) and only 34 male subjects (68%) show presence of golden proportion. 
Out of 50 female subjects, golden proportion is not found in 15 female subjects, (30%) 
and only 35(70%) female subjects show presence of golden proportion in the Rt canine. 
Table 14: 
            This table shows the presence and absence of golden proportion in Lt canine in 
male and female subjects. Out of male subjects, golden proportion is not seen in 28 
male subjects (56%) and only 22 male subjects (44%) show presence of golden 
proportion. Out of 50 female subjects, golden proportion is not found in 20 female 
subjects, (40%) and only 30(60%) female subjects show presence of golden proportion 
in the Lt canine. From the above tables ,we infer that though the golden proportion 
values are statistically insignificant, i.e P > 0.05; P value for LIR-0.408; LIL-0.774; 
CR-1.000;CL-0.161, golden proportion seems to be present in more number of female 
subjects than male subjects. 
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Table 15: This table shows the mean values, maximum and minimum values, standard 
deviation of the RED proportion for both male and female subjects. The mean values of 
RED proportion between Lt central incisor and Lt lateral incisor in male and female 
subjects are (71.43 + 6.07) % and (73.2+8.10) % respectively. The mean values of 
RED proportion between Lt lateral incisor and Lt canine in male and female subjects 
are ( 87.5+ 10.76) %and (86.5+12.6) %respectively. The mean values of RED 
proportion between Rt central incisor and Rt lateral incisor in male and female subjects 
(70.2+ 7.217)% and(71.11+8.076)% respectively. The mean values of RED proportion 
between Rt.lateral incisor and Rt.canine in male and female subjects are(78.7+ 8.16)% 
and 80.49+9.67)% respectively. 
Table 16: This table shows the mean values, maximum and minimum values and the 
standard deviation of the golden percentage for male subjects. The mean values of right 
central incisor and left central incisor are (21.8+0.0837) % and (21.8 + 0.1271)% 
respectively. The mean values of right lateral incisor and left lateral incisor are 
(15.2+0.182) % and (15.5+ 0.1273) % respectively. The mean values of right canine 
and left canine (11.9+ 0.0891)% and(13.5+ 0.1682)%. The maximum values for 
Rt.central incisor, Rt.lateral incisor, Rt.canine are 23.2%,17.2%,13.5% repectively. The 
maximum values for Lt.central incisor, Lt lateral incisor, Lt canine 
are23.5%,17.5%,15% respectively. The minimum values for Rt.central incisor, 
Rt.lateral incisor, Rt.canine are20.7%,13.3%,10.9% respectively. The minimum values 
for Lt central incisor, Ltlateral incisor, Lt canine are19.2%,13.3%,11.8% respectively. 
Table 17: This table shows the mean values, maximum and minimum values and the 
standard deviation of the golden percentage for female subjects. The mean values of 
right central incisor and left central incisor are( 21.6+0.1252) % and( 21.5+0.1464)% 
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respectively. The mean values of right lateral incisor and left lateral incisor are 
(15.3+0.1873)% and ( 15.7+ 0.1723)% respectively. The mean values of right canine 
and left canine (12.2+ 0.1179)%and(13.5+0.1706)%.The maximum values for 
Rt.central incisor, Rt.lateral incisor, Rt.canine are23%,17.3%,13.5% repectively. The 
maximum values for Lt.central incisor, Lt lateral incisor, Lt canine 
are23.2%,17.8%,15% respectively. The minimum values for Rt.central incisor, 
Rt.lateral incisor, Rt.canine are20.8%,12.4%,11.2% respectively. The minimum values 
for Lt central incisor, Ltlateral incisor, Lt canine are23%, 13.2%, 11.7% respectively. 
Table 18: This table shows the mean, standard deviation and standard error of the W/L 
ratios of right and left central incisors, lateral incisors in both male and female subjects. 
The W/L ratios of Rt.central incisors in male and female subjects are 94.3 and95.2% 
respectively. The W/L ratios for Lt central incisors for male and female subjects 
are94.9 and94.7% respectively. The right lateral incisors show76.8 and 77.9% for male 
and female subjects respectively. The left lateral incisors show77.8 and80.7% for male 
and female subjects respectively. 
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Graph 1: Golden proportion relation between right  central incisor and right 
lateral incisor in male subjects 
 
 
 
 
Graph 2:Golden proportion relation between right central incisor and right 
lateral incisor in female subjects 
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Graph 3: Golden proportion  relation between right central and lateral incisor in 
total male and female subjects 
 
 
Graph 4 : Golden proportion relation between left central incisor and left lateral 
incisor in male subjects. 
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Graph 5 : Golden proportion relation between left central incisor and left lateral 
incisor in female subjects. 
 
 
 
Graph  6: Golden proportion relation between left central incisor and lateral 
incisor in total male and female subjects 
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Graph 7 :Golden proportion relation between right lateral incisor and right 
canine in  male  subjects 
 
 
Graph 8 :Golden proportion relation between right lateral incisor and right 
canine in female  subjects 
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Graph 9 :Golden proportion relation between right lateral incisor and right 
canine in total male and female subjects 
 
 
Graph 10: Golden proportion relation between left lateral incisor and left  canine 
in  male  subject 
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Graph 11:Golden proportion relation between left lateral incisor and left  canine 
in female  subjecs 
 
 
Graph 12 :Golden proportion relation between left lateral incisor and left  canine 
in total male and female subjects 
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Graph 13:Bar Diagram Showing Presence And Absence  Of Golden Proportion 
In  Right Lateral  Incisor 
 
 
  
Graph 14:Bar Diagram Showing  Presence And Absence Of Golden Proportion 
In Left Lateral Incisor 
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Graph 15 :Bar Diagram Showing Presence And Absence Of Golden Proportion 
In Right Canine 
 
 
 Graph 16:Bar Diagram Showing Presence And Absence Of Golden Proportion                                       
in Left Canine 
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Graph 17: The relationship between the suggested golden percentage values and 
the actual values found in this study for male subjects 
 
                                                                                                                                                     
Graph  18 : The relationship between the suggested golden percentage values 
and the actual values found in this study for Female subject 
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Graph 19 :The relationship between the suggested golden percentage values and 
the actual values found in this study for total Male and Female subjects 
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DISCUSSION 
           The dentist is the only person who can accumulate, correlate, evaluate the 
biomechanical information and assess the selection of anterior artificial teeth so that 
the esthetic and functional needs of the individual can be met61.  
            There are several measurements, especially facial measurements used for the 
selection of maxillary anterior teeth which include bizygomatic width, interpupillary 
distance, intercanthal distance, mouth width and nose width. Anyhow, Zaltaric et al 
suggested that the use of facial measurements for selection of anterior denture teeth 
was generally inaccurate. He advised that the teeth should be selected according to the 
patient’s appearance taking into account both dental and overall facial 
esthetics62.Ward D.H and Berry F.A stated that facial types play important role in the 
selection of artificial teeth24.  
         Krajicek in 1969 stated that out of the two proportions width and length, the 
most important factor to be considered is width. Efforts to identify anatomical 
landmarks that correlate highly with the width of maxillary anterior teeth are least 
successful, so it is important to determine adequate teeth size63. 
          Each individual is unique and it is inaccurate to apply generalised 
relationship to them. To achieve an esthetic restorative result, it is important to 
determine a mathematical or geometrical relationship between teeth. If statistically 
reliable relationships existed to support the existing relationship theories, it would be 
helpful in oral rehabilitation of this population 
           This study was conducted on 100subjects, 50 being male subjects and 50 
female subjects. It has been stated that early adulthood dentition is the period of 
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choice for obtaining accurate tooth size measurements since teeth at this stage 
have less attrition and less damage in most of the individuals. This is the reason 
why, the age range of the subjects selected for this study was between 18 and 25 
years, this helps to minimize the influence of such factors on the actual tooth size 
measurements. 
           With respect to the theory of golden proportion, the best results in this study 
were seen in relation to perceived right lateral incisor width and perceived right 
canine width as seen from front. This was observed in a total of 69% subjects out of 
100 subjects, of which three (34%) were male subjects and 11 (35%) were female 
subjects. The overall results showed that the golden proportion did not seem to exist 
in natural dentition. This was in accordance with the studies conducted by Minoo 
Mahshid et al38 and Fayyad MA et al.13 In their study of subjects with esthetic smile, 
they evaluated the existence of golden proportion by measuring the mesio-distal width 
of six anterior teeth, on scanned pictures of individuals. 
       In the present study golden proportion was hardly found to be present in the 
south Indian population. This was similar to the studies conducted by George and 
Bhat, Minoomashid et al and Fayyad MA et al. They concluded that golden 
proportion was not seen in the natural dentition. The mean values obtained regarding t 
the width and height of the crowns of the six anterior maxillary teeth allow us to 
observe that tooth dimensions are greater in male subjects when compared to 
females. This difference should be considered in oral rehabilitation because all the 
parameters (width and height), with the exception width of lateral incisors and canine, 
show statistical difference between the two genders (p<0.05) . 
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           Snow had recommended the application of golden proportion in diagnosis and 
development of various aesthetic factors such as dominance, proportion and 
symmetry17 
               Chu conducted a study on the tooth width of the maxillary anterior teeth 
among North Americans and he found that the ideal WLRs for maxillary anterior 
teeth to be78%18. 
          Brisman suggested that the optimal WLRs for maxillary anterior teeth should 
be 75%64. Petricevic et al. found that the WLRs of maxillary anterior teeth in a 
Croatian population were 90%, 82% and 84%,respectively. In our study, theWLRs 
for maxillary anterior teeth in Southindian population are found to be 94% and 
77% for central and lateral incisors respectively. 
         Another study by Tsukiyama et al. compared the WLRs ratios of maxillary 
anterior teeth among 157 Asians and 142Caucasians39.The WLRs ratios of all 
maxillary anterior teeth differed between Asians and Caucasians. In Asians the 
maxillary anterior teeth appear to be more slender compared to Caucasians. So, 
maxillary anterior teeth don’t have universal WLRs, it differs according to different 
population. 
           Rokaya D conducted a study on Nepalese population and he proposed (NED) 
Nepalese esthetic dental proportion which can be used for anterior teeth size 
estimation in Nepalese56. 
         Several attempts have been made to improve the esthetic outcome by 
establishing methods to estimate the combined width of these anterior teeth. 
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           Young stated that the variations in every individual lead to characteristic 
appearance. Most studies which were conducted in this area don’t include Asia  and 
India eventhough they form largest population as compared to other ethnic groups3 . 
       A perfect smile is an essential component of esthetics, this goes beyond having 
straight and white teeth. The smile must be in proportion with the rest of the face. 
To achieve this, the various facial proportions and their relationship with natural teeth, 
can be used as a guide. One of the difficult tasks in selecting maxillary anterior teeth 
for anterior restorations is determining the appropriate mesiodistal width of the six 
maxillary anterior teeth. 
          It is also in appropriate to anticipate for each patient to possess this precise 
relationship because human are individuals having unique facial and dental 
features. 
         From the results of the study, it is inferred that golden proportion did not exist in 
most of the south Indian population. The 1.2 ratio which was commonly found is 
substantiated by Rosenteil et al, Javaheri and Shahnavaz, Jahanbin et al, Decker, 
Sarver and Ackerman, Marguardt, Howells and Shaw, Amoric, Philips et al 64,65.  
Golden proportion is considered to be a superior aspect of esthetics by Wolfart et al. 
       But many consider this proportion is more artistic, theoretical and impractical 
in nature. Being one of the microesthetics factors it is not considered much, but the 
other macroesthetic factors and principles play a significant role in determining 
esthetics 12,14  
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        It is universally impractical for all the patients to adhere to a particular 
proportion. The studies have inferred that both the presence and the disapproval of 
golden proportion. This relation is more specific, unique, perfect, ideal and desirable,          
      Gillen and colleagues suggested that there was poor correlation between tooth 
dimensions and the golden proportion. Those findings could not be compared to 
findings in the current study because their measurements were made on the casts 
directly.33 
      Attempts were made to find the right magnification in photographs. During 
photography, Preston positioned a millimetre ruler directly below the cast17. 
      Ward gave suggestion for computing a conversion factor that came from the 
division of the cast dimension by the image dimension. This is helpful to correlate the 
size of the image to the actual size of the teeth11. As this factor appears in both the 
numerator and denominator of the fraction for calculating the ratio of the teeth, it was 
ignored in the present study. 
     Regarding the golden proportion, which considers that the proportion between 
widths of the anterior maxillary sector should be a constant that is 62%. But according 
to this study, golden proportion cannot be applied in the studied subjects because the 
values were not constant, which implies that this theory should not be applied in the 
oral rehabilitation of the population. 
              Although Ali Fayyad, Murthy and Parnia have reached the same conclusions, 
the results in their studies were slightly different, that may be due to difference in the 
population observed. (Arabic, Indian, Iranian respectively) 
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       This can be used in edentulous and partially edentulous and dentulous 
patients with loss of tooth structure (attrition, abrasion erosion or trauma) in 
maxillary anterior region. However, the results of this investigation found no reliable 
relationships in the average natural dentition. These findings are supported by other 
investigations.      
      Although in their study the values of tooth width were not measured from frontal 
view as the theory implies. The results of the present investigation revealed the 
highest value for golden proportion was 69% between the left central incisor and the 
left lateral incisor among 100 subjects. These values are higher than those reported by 
Preston who found that golden proportion existed in the relationship between the 
maxillary central and lateral incisors in only 17% of the casts of patients studied from 
frontal view.  
      The difference in results may be attributed to several factors, the least of which 
are differences in research methodology as well as the differences in the 
ethnicities of the subjects. The present study utilized data from south Indian subjects, 
while Preston’s sample consisted of American subjects. This might also explain 
differences in Preston’s conclusions regarding the absence of golden proportion 
between lateral incisor and canine widths, while in the present study the highest value 
for golden proportion existed between the left lateral incisor and left canine of women 
subjects (35%). 
       With respect to the RED proportion, the results of this investigation showed the 
ratio of the width of the maxillary lateral incisors to the width of the central incisors 
fall between 71.1% (female right lateral incisors to the right central incisors) and 
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73.2% (female left lateral incisors to the left central incisors).and for male subjects 
width of the lateral incisors to central incisors fall between 70.2% and 71.43% for the 
right and left quadrants respectively. These findings are in close agreement with 
previous studies conducted by Mahshid41 M, Preston17 JD, GillenRJ33 that evaluated 
the ratio of the width of the maxillary lateral to the central incisors in samples and 
reported a mean proportion of 66% to 78%.   
                In the present study the ratio between central and lateral incisors and 
between lateral incisors and canines are not constant as suggested by Ward. 
Hence, there is no evidence in this study to support the RED proportion theory 
as applied to the natural dentition. 
               As for using the golden percentage theory to correlate the six anterior teeth, 
the result of the present investigation suggests the mean values for golden percentage 
for women’s central incisors has a range of 21.5%-21.6%, while that for men is 
21.8%. These figures are slightly lower than those suggested by Snow who estimated 
a value of 25% for central incisors. However, the mean values of golden percentage 
for lateral incisors ranged from 15.3%-15.7% for women and 15.2%-15.5% for men.  
             These figures can be considered to be in agreement with those suggested by 
Snow who recommended a value of 15% as the golden percentage for lateral incisors. 
With respect to the golden percentage of canines, the results of this study showed 
mean values of 11.9% for male canines and 12.2% for males.  
             These figures are slightly higher than those suggested by Snow who 
recommended a golden percentage value of 10% for canines. In general, it appears 
that the width of central incisors is slightly smaller and the width of canines is slightly 
larger than those suggested by the golden percentage theory. A value of 22% for 
                                                                                                                         
DISCUSSION 
 
59 
 
centrals, 15% for laterals, and 12% for canines can be adopted as these 
percentages are more applicable to natural dentition. 
           Due to arrival of digitized systems it is easy to record miniature details. Digital 
cameras have numerous advantage over conventional photography like immediate and 
prompt accessibility to uses via computer 
          Instant errors can be spotted and retake in the same appointment, no 
illumination problem, no extra equipment, economic, no expenditure of films and its 
processing, easily transferred by electronic mails for consultation and are easy to store 
without worrying for fading of films, maintenance of study models and dental casts. 
Digital imaging has become a mainstream in the dental practice, and advances in 
computer technology have provided the dental professional with new tools that allow 
digitizing, measuring, displaying, and manipulating facial images 
         The findings from this study were not in agreement with any particular study, 
but found some areas of similarity, which provides interesting perspective to this 
discussion. Differences in measurement methodologies and population studied 
could have had a significant impact on these differences. 
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Summary & Conclusion: 
       Esthetics in dentistry cannot be justified mathematically, individuals 
must not be standardised in the same way. Though we dentist must follow some 
fundamental guidelines in esthetic treatment planning ,it should be acknowledged that 
esthetics varies greatly from person to person. Considering the dentofacial speficities of 
each individual and the various natural teeth proportions is important while  restoring 
or replacing  the maxillary anterior teeth .In addition to this individual cultural 
characteristics , perception of beauty must be considered.  
        The present clinical study was conducted to evaluate the existence of 
Golden proportion, Golden percentage, RED proportion in the natural dentition of 
South Indian population. In addition to this the W/L ratios of central and lateral incisors 
were also calculated. The mean WLRs in the total population were compared with 
Golden standard (80%). 
       For the purpose of this study a total of 100 dentulous subjects, 
comprised of 50 males and 50 females with the age ranging from 18 to 25 years were 
chosen for the study.  Subjects from various places in the state of Tamilnadu having 
healthy teeth from  13 to 23 with an esthetic smile which creates no visual tension were 
selected. The sample was grouped according to the gender to determine the effect on 
the correlation of the measurements. 
                       In this study, standard photographic collections from the frontal aspect 
were made with the aid of a digital camera (Nikon D700), from individuals with 
esthetic smile. Digital cameras have numerous advantage over conventional 
photography like immediate and prompt accessibility to uses via computer. 
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    Digital photography analysis made and the width and length of all the 
six anterior teeth are measured using Adobe photoshop CS-3 software. The proportion 
and relations of the different geometrical theories described in the introduction 
observed and measured on the photographs were registered and analyzed. 
 
From this study it was observed that: 
1. The golden proportion was found to exist only in 14-69 % of subjects, least 
being the left lateral incisor and highest being right canine between perceived 
maxillary anterior teeth in natural dentition. 
2. The proportions between the widths of the maxillary anterior teeth were not 
constant as proposed by the Golden Proportion and the RED Proportion. 
3. The values observed were closer to the Golden Percentage Central incisor 
represented 22%, lateral incisor 15%, canine 13% of the width of six maxillary 
anterior teeth from front. 
4. Considering gender, there was a statistically significant difference. Male 
patients had teeth with larger dimensions than females. 
 
Within the limitations of this clinical study and the results of this study it can be 
concluded that 
 Males have significantly larger tooth size than females  
 The width and height variables of this sample are consistent with the averages 
obtained by other authors  
 The theory of golden percentage was more applicable to the subjects of this 
study 
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 Golden proportion can be applied in the rehabilitation of maxillary anterior         
teeth if small changes are made in the values proposed.  
  Gender has no statistically significant effect when the golden proportion, the        
golden percentage, and the RED were applied. 
  In order to establish objectively quantifiable width ratio between maxillary 
anterior teeth, ethnic differences should be taken into consideration. This will 
also help determine exactly what percentages are truly golden. 
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PARTICIPANT INFORMATION SHEET 
 
 
Investigator: Dr.N.Sangeetha meena  
 
Guide: Prof .Dr.A.Meenakshi M.D.S.,  
 
Title of the study: “Anthropometric analysis of anterior maxillary teeth using digital 
photography – an institution based cross-sectional study”  
 
Name of the research institution: Tamilnadu Government Dental College & 
Hospital, Chennai.  
 
Purpose of the study: To study the anterior maxillary teeth proportions of the South 
Indian Population and see if any of the existent anthropometric proportions can be 
applied to the oral rehabilitation of this population  
 
Procedure: The following examination/investigation will be done for you.  
- Extra oral examination: Routine examination of facial symmetry, form, 
temporomandibular joint will be performed.  
- Intra oral examination. Routine examination will be done using mouth mirror. You 
will not be subjected to any invasive procedures.  
- Photographs will be taken with a digital camera.  
 
Risks of participation:  
   There is no risk in Participating in this study.  
 
Human Subject Protection 
   All examination instruments will be sterilized and used 
 
Benefits: No specific benefits to the participants of this study 
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INFORMED CONSENT FORM 
STUDY TITLE: 
        Anthropometric analysis of anterior maxillary teeth using digital 
photography- an institution based cross-sectional study 
 
Name:       
        O.P.No: 
Address:                 S. No:              
                  Age / Sex:    
                  Tel. no: 
I, _____________________________________________________ age 
________ years exercising my free power of choice, hereby give my consent to 
be included as a participant in the study “Anthropometric analysis of anterior 
maxillary teeth using digital photography- a study in South Indian sample” 
I agree to the following:   
 I have been informed to my satisfaction about the purpose of the study 
and study procedures including investigations to monitor and safeguard 
my body function. 
 I understand that this study will require my digital photograph and 
computer analysis of the same. 
 I agree to undergo the procedure involved in the study process. 
 I have informed the doctor about all medications I have taken in the 
recent past and those I am currently taking. 
 I agree to cooperate fully throughout the study period. 
 I hereby give permission to use my medical records for research 
purpose. I am told that the investigating doctor and institution will keep 
my identity confidential. 
 
Name of the patient   Signature / Thumb impression 
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MuhŒ¢á g‰¿a jftš got« 
MuhŒ¢á nk‰bfhŸgt® bga® : kU¤Jt®.e.r§Ñj Ûdh 
tÊel¤Jgt®  : kU¤Jt®. m.Ûdh£á, M.D.S. 
MuhŒá ÃWtd¤â‹ bga®  :  jÄœehL muR gš kU¤Jt¡ fšÿÆ k‰W« 
kU¤Jtkid, br‹id. 
MuhŒ¢áÆ‹ jiy¥ò : 
oÍ£lš òif¥gl bjhÊšE£g« ga‹gL¤â bj‹Åªâa k¡fË‹ K‹òw 
nk‰jhil¡FÆa g‰fËš cŸs Mª¤nuhnghbk£Æ¡ gF¥ghŒî. 
MuhŒ¢áÆ‹ neh¡f«: 
bj‹Åªâa k¡fË‹ nkšjhil g‰fËš Mª¤nuhnghbk£Æ¡ Ç»jh¢rhu« g‰¿ 
MŒî nk‰bfhŸSjš k‰W« Mª¤nuhnghbk£Æ¡ Çfjh¢rhu¤âid bj‹Åªâa 
k¡fË‹ thŒtÊ òd®thœî¡F ga‹gL¤jyh« v‹W oÍ£lš òif¥gl¤fŸ k‰W« 
fÂÅ MŒî cjÇíl‹ fl©l¿jš. 
ïufáa fh¥ò  
nehahË g‰¿a F¿¥òfŸ ãw® m¿ah t©z« MuhŒ¢á Koí« tiu 
ïufáakhf ghJfh¡f¥gL«. mij btËÆL« neu¤âš vªj nehahËfË‹ jÅ 
milahs¤fS« btËÆl thŒ¥ò »ilahJ. 
j‹dh® g¤nf‰ò 
ïªj MuhŒ¢áÆš g¤F bgWtJ nehahËÆ‹ jÅ¥g£l Koî k‰W« 
nehahËfŸ ïªj MuhŒ¢áÆš ïUªJ v¥bghGJ nt©LkhdhY« Çy»¡ 
bfhŸsyh«. nehahËfŸ ïªj Koî mtU¡nfh mšyJ MuhŒ¢áahsU¡nfh vªjÇj 
ghâ¥ò« V‰glhJ v‹gij bjÇa¥gL¤J»nwh«. 
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ïªj MuhŒ¢áÆ‹ KoîfŸ nehahËfS¡F MuhŒ¢á Koí« jUthÆnyh 
mšyJ ïilÆnyh bjÆÇ¡f¥gL«. MuhŒ¢áÆ‹ bghGJ VJ«  ã‹ÇisîfŸ 
V‰g£lhš mij rÆbrŒa jFªj cjÇfŸ mšyJ njitahd »á¢irfŸ codoahf 
nk‰bfhŸs¥gL«. 
 
nehahËÆ‹ bga® ifbah¥g«/ifnuif 
 
MuhŒ¢á bjhl®òila jftšfS¡F 
kU.e.r§Ñj Ûdh, 
KJÃiy khzt®, 
bra‰if gš f£L« Jiw, 
jÄœehL muR gš kU¤Jt¡fšÿÆ k‰W« kU¤Jtkid, 
br‹id-600 003. 
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MuhŒ¢á x¥òjš got« 
MuhŒ¢á jiy¥ò : oÍ£lš òif¥gl bjhÊšE£g« ga‹gL¤â bj‹Åªâa 
k¡fË‹ K‹òw nk‰jhil¡FÆa g‰fËš cŸs 
Mª¤nuhnghbk£Æ¡ gF¥ghŒî. 
MŒthsÆ‹ bga® : kU.e.r§Ñj Ûdh 
tÊfh£o bga® : kU.m.Ûdh£á, M.D.S., 
kU¤Jtkid bga® : jÄœehL muR gš kU¤Jt¡fšÿÆ k‰W« kU¤Jtkid 
bga®  :     òwnehahË v© : 
taJ/ghš :     MuhŒ¢á nr®¡if v© : 
KftÇ : 
bjhiyngá : 
eh‹ ...................................................taJ.............v‹Dila RaÃidîl‹ 
k‰W« KG r«kj¤JlD« ïªj kU¤Jt MuhŒ¢áÆš nr®ªJ bfhŸs x¥òjš 
mË¡»nw‹ ïªj MuhŒ¢áÆ‹ neh¡fK« mj‹ á»¢ir KiwfS« vd¡F âU¥â 
mË¡F« tifÆš m¿îW¤j¥g£lJ. 
ïªj gÆnrhjid¡fhf  oÍ£lš òif¥gl« vL¤J fÂÅ MŒî nk‰bfhŸtjhf 
m¿»nw‹. 
v‹ clš ey« ghâ¡f¥g£lhnyh mšyJ vâ®ghuj tH¡f¤â‰F khwhd nehŒ 
F¿fŸ bj‹g£lhnyh cldoahf v‹ kU¤JtU¡F bjÆÇ¡f x¥òbfhŸ»nw‹. 
v‹ kU¤Jt F¿¥ngLfis ïªj MuhŒ¢áÆš ga‹gL¤j r«kâ¡»nw‹. ïªj 
MuhŒ¢á ikaK«, MuhŒ¢áahsU« v‹ milahs¤ij ufáakhf it¤âU¥gjhf 
m¿»nw‹. 
 
............................................. 
nehahËÆ‹ bga® 
............................................. 
ifbah¥g« 
............................................. 
njâ 
   
   
............................................. 
MuhŒ¢áahsÆ bga® 
............................................. 
ifbah¥g« 
............................................. 
njâ 
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ANTERIOR MAXILLARY TEETH HEIGHTS (MALE) 
No. GENDER CIHR CIHL LIHR LIHL CAHR CAHL 
1 M 10.4 10.47 8.67 8.5 8.96 8.93 
2 M 9.9 10 8.7 8.9 9.3 9.1 
3 M 9.56 9.52 8.35 8.41 9.15 9.01 
4 M 11.1 11.2 9.63 8.98 10.23 10.2 
5 M 9.71 9.61 8.02 8.32 8.95 8.92 
6 M 9.34 9.62 8.52 8.43 9.12 9.01 
7 M 10.16 10.1 8.13 8.67 10.3 9.8 
8 M 10.3 9.8 8.9 8.5 10.2 9.9 
9 M 10.8 9.7 9.32 9.3 9.81 9.61 
10 M 10.67 9.9 9.12 9.3 9.61 9.71 
11 M 10.7 9.8 9.3 9.29 9.79 9.63 
12 M 11.2 11.32 9.71 9.68 10.3 10.29 
13 M 10.5 10.48 8.72 8.62 8.97 8.96 
14 M 9.73 9.62 8.05 8.31 8.91 8.92 
15 M 9.8 10.2 8.6 8.89 9.23 9.12 
16 M 9.62 9.59 8.8 8.62 9.31 9.22 
17 M 10.51 10.43 9.79 9.82 9.79 9.71 
18 M 10.59 9.69 9.11 9.25 9.71 9.62 
19 M 11.3 11.12 9.8 9.79 10.29 10.29 
20 M 9.1 9.2 8.81 8.9 9.23 9.11 
21 M 10.5 10.1 8.33 8.62 10.32 9.9 
22 M 10.32 10.47 8.71 8.52 8.96 8.93 
23 M 9.8 10.1 8.35 8.41 9.15 9.01 
24 M 9.33 9.65 8.53 8.43 9.12 9.11 
25 M 9.9 10.1 8.6 8.9 9.32 9.13 
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ANTERIOR MAXILLARY TEETH HEIGHTS (MALE) 
No. GENDER CIHR CIHL LIHR LIHL CAHR CAHL 
26 M 10.3 10.37 8.66 8.51 8.95 8.92 
27 M 9.8 10.1 8.6 8.8 9.31 9.12 
28 M 9.54 9.53 8.34 8.4 9.14 9.02 
29 M 11.12 11.19 9.62 8.99 10.24 10.2 
30 M 9.72 9.62 8.23 8.32 8.95 8.91 
31 M 9.33 9.61 8.51 8.42 9.12 9.01 
32 M 10.15 10.11 8.12 8.67 10.3 9.7 
33 M 9.6 9.54 8.37 8.42 9.13 9.12 
34 M 10.2 10.31 8.63 8.5 8.93 8.89 
35 M 11.1 11.15 9.58 8.89 10.15 10.2 
36 M 9.7 9.62 8.32 8.41 9.12 9.12 
37 M 10.16 10.14 8.11 8.45 10.2 9.6 
38 M 9.51 9.52 8.32 8.39 9.13 9.02 
39 M 10.59 9.68 9.11 9.24 9.72 9.62 
40 M 10.45 10.47 8.65 8.52 8.96 8.94 
41 M 9.9 10.1 8.7 8.8 9.3 9.2 
42 M 9.71 9.62 8.02 8.31 8.92 8.95 
43 M 10.81 9.72 9.32 9.29 9.79 9.63 
44 M 11.2 11.31 9.69 9.68 10.41 10.3 
45 M 9.8 10.2 8.61 8.88 9.23 9.12 
46 M 11.3 11.13 9.8 9.79 9.71 9.62 
47 M 9.33 9.64 8.54 8.43 9.11 9.12 
48 M 9.8 10.1 8.6 8.8 9.31 9.13 
49 M 10.5 10.2 8.32 8.61 10.31 9.8 
50 M 11.3 11.32 9.69 9.68 10.32 10.29 
                                                                                         ANNEXURE TABLE 
 
 
ANTERIOR MAXILLARY TEETH HEIGHTS (FEMALE) 
No. GENDER CIHR CIHL LIHR LIHL CAHR CAHL 
1 F 9.71 9.71 8.01 8.23 8.96 8.93 
2 F 9.35 9.56 8.54 8.43 8.12 9.01 
3 F 10.1 10.23 8.4 8.23 8.86 8.9 
4 F 10.2 10.23 8.2 8.32 9.23 9.12 
5 F 9.8 9.7 8.1 8.32 8.9 8.8 
6 F 9.2 9.5 8.6 8.52 9.3 8.9 
7 F 10.12 10.32 8.5 8.1 9.11 9.01 
8 F 10.13 10.2 8.1 8.2 9.21 9.12 
9 F 9.7 9.6 8.5 8.1 9.12 9.02 
10 F 9.6 9.52 8.45 8.32 9.12 9.01 
11 F 9.72 9.73 8.03 8.26 8.89 8.95 
12 F 9.32 9.46 8.52 8.42 9.1 9.02 
13 F 10.2 10.26 8.5 8.25 8.89 8.9 
14 F 9.6 9.5 8.2 8.34 9.22 9.1 
15 F 9.7 9.68 8.55 8.44 9.13 9.01 
16 F 10.11 10.31 8.4 8.3 9.21 9.13 
17 F 9.2 9.4 8.5 8.49 9.41 9.1 
18 F 9.8 9.6 8.2 8.36 8.8 8.6 
19 F 10.2 10.29 8.19 8.32 9.23 9.12 
20 F 9.9 9.7 8.4 8.31 9.11 9.01 
21 F 9.18 9.23 8.7 8.59 8.9 8.8 
22 F 10.13 10.33 8.52 8.34 9.12 9.01 
23 F 9.23 9.45 8.63 8.56 9.3 8.9 
24 F 9.7 9.6 8.5 8.1 9.13 9.02 
25 F 9.8 9.7 8.32 8.49 8.89 8.8 
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ANTERIOR MAXILLARY TEETH HEIGHTS (FEMALE) 
No. GENDER CIHR CIHL LIHR LIHL CAHR CAHL 
26 F 9.17 9.22 8.6 8.58 8.9 8.8 
27 F 9.24 9.47 8.69 8.56 9.3 8.9 
28 F 9.7 9.63 8.5 8.12 9.13 9.02 
29 F 10.12 10.32 8.3 8.32 9.22 9.1 
30 F 9.2 9.5 8.6 8.52 9.32 8.7 
31 F 9.6 9.52 8.2 8.35 9.23 9.12 
32 F 9.35 9.52 8.52 8.43 9.12 9.01 
33 F 9.6 9.51 8.43 8.32 9.12 9.12 
34 F 9.25 9.45 8.63 8.56 9.3 8.9 
35 F 9.8 9.7 8.32 8.42 8.84 8.8 
36 F 10.12 10.34 8.52 8.34 9.14 9.01 
37 F 9.9 9.7 8.4 8.31 9.1 9.02 
38 F 9.82 9.63 8.22 8.36 8.82 8.62 
39 F 9.72 9.6 8.56 8.14 9.13 9.02 
40 F 10.11 10.31 8.42 8.3 9.23 9.12 
41 F 9.18 9.33 8.72 8.58 8.88 8.9 
42 F 10.2 10.28 8.46 8.3 9.22 9.13 
43 F 10.13 10.18 8.1 8.2 9.11 9.01 
44 F 9.6 9.54 8.46 8.32 9.12 9.02 
45 F 9.35 9.52 8.52 8.42 9.12 9.01 
46 F 9.9 9.8 8.5 8.32 8.9 8.8 
47 F 9.23 9.36 8.63 8.52 9.32 8.9 
48 F 9.7 9.62 8.4 8.3 9.21 9.26 
49 F 9.8 9.7 8.32 8.49 8.8 8.6 
50 F 9.18 9.23 8.7 8.62 8.7 8.8 
 
 
                                                                                         ANNEXURE TABLE 
 
ANTERIOR MAXILLARY TEETH WIDTH (MALE) 
No. GENDER CIWR CIWL LIWR LIWL CAWR CAWL 
1 M 10.2 10.41 6.77 7.16 5.08 6.77 
2 M 9.2 9.57 5.16 6.07 5.08 6.01 
3 M 9.1 9.06 6.77 7.37 5.42 5.32 
4 M 10.2 9.62 7.79 7.37 6.01 6.43 
5 M 9.1 8.89 6.94 7.11 5.25 5.42 
6 M 8.3 8.64 6.01 6.18 5.01 5.84 
7 M 10.2 9.82 7.79 7.37 6.01 6.43 
8 M 8.6 8.74 6.54 5.59 5.08 6.01 
9 M 8.8 9.31 7.2 6.35 5.08 4.91 
10 M 8.7 9.29 7.1 6.34 5.09 4.89 
11 M 11.2 11.4 7.52 7.6 6.01 5.72 
12 M 10.2 9.81 7.77 7.32 6.01 6.32 
13 M 8.8 8.79 6.55 5.59 5.07 6.02 
14 M 9.12 8.87 6.95 7.13 5.27 5.42 
15 M 9.19 9.55 5.14 6.05 5.08 6.01 
16 M 8.13 8.22 5.24 4.74 4.82 4.42 
17 M 10.3 10.41 6.72 7.12 5.08 6.77 
18 M 10.21 10.4 6.77 7.16 5.08 6.01 
19 M 10.2 9.81 7.79 7.35 6.01 6.43 
20 M 9.4 9.3 6.6 7.7 4.91 5.67 
21 M 10.3 9.9 6.71 7.11 5.07 6.76 
22 M 10.29 10.45 6.71 7.12 5.07 6.75 
23 M 9.5 9.8 6.92 7.12 5.25 5.4 
24 M 9.1 9.42 6.55 5.7 5.07 6.2 
25 M 9.6 9.9 7.11 6.94 5.25 5.42 
 
                                                                                         ANNEXURE TABLE 
 
 
ANTERIOR MAXILLARY TEETH WIDTH (MALE) 
No. GENDER CIWR CIWL LIWR LIWL CAWR CAWL 
26 M 10.1 9.9 6.76 7.14 5.18 6.72 
27 M 9.6 9.9 7.12 6.95 5.26 5.34 
28 M 9.32 9.41 5.16 6.08 5.09 6.2 
29 M 10.3 9.63 7.76 7.35 6.01 6.43 
30 M 9.52 9.41 6.92 7.11 5.25 5.35 
31 M 9.2 9.56 5.14 6.05 5.07 6.03 
32 M 9.9 9.91 7.76 7.31 6.01 6.32 
33 M 9.3 9.37 5.16 6.06 5.08 6.02 
34 M 9.6 9.9 7.79 7.36 5.69 5.42 
35 M 10.3 9.83 6.82 7.12 5.07 6.76 
36 M 9.4 9.2 6.5 7.6 4.91 5.67 
37 M 9.8 9.9 7.12 6.95 5.22 5.43 
38 M 9.3 9.41 6.8 7.6 4.99 5.65 
39 M 10.36 8.55 6.64 7.14 5.07 6.76 
40 M 10.11 10.12 6.56 7.12 5.06 6.77 
41 M 9.6 9.8 7.11 6.94 5.24 5.43 
42 M 9.12 8.86 6.93 7.15 5.22 5.41 
43 M 8.7 9.32 7.1 6.34 5.06 4.92 
44 M 9.8 9.92 6.7 7.1 5.07 6.76 
45 M 10.2 9.61 7.12 6.81 5.25 5.32 
46 M 10.23 10.12 6.8 7.2 5.08 6.67 
47 M 9.1 9.41 5.15 6.07 5.18 6.3 
48 M 9.4 9.5 7.13 6.89 5.24 5.32 
49 M 10.2 9.7 6.75 7.12 5.16 6.72 
50 M 9.6 9.89 6.8 7.12 5.08 6.73 
                                                                                         ANNEXURE TABLE 
 
 
ANTERIOR MAXILLARY TEETH WIDTH (FEMALE) 
No. GENDER CIWR CIWL LIWR LIWL CAWR CAWL 
1 F 9.2 8.87 6.94 7.12 5.26 5.42 
2 F 8.6 8.75 6.55 5.58 5.08 6.01 
3 F 9.14 8.86 6.94 7.13 5.27 5.44 
4 F 9.18 9.56 5.14 6.04 5.08 6.02 
5 F 9.5 9.2 6.82 7.12 5.07 6.76 
6 F 9.8 8.76 6.54 5.59 5.07 6.04 
7 F 9.4 9.3 6.6 7.7 4.91 5.67 
8 F 8.6 8.75 6.52 5.58 5.08 6.01 
9 F 9.12 8.86 6.94 7.12 5.25 5.42 
10 F 8.23 8.22 5.24 4.74 4.82 4.42 
11 F 9.1 8.86 6.95 7.12 5.26 5.44 
12 F 8.34 8.64 6.02 6.18 5.02 5.84 
13 F 8.6 8.76 6.32 5.59 5.06 6.02 
14 F 9.3 9.34 5.16 6.07 5.08 6.02 
15 F 9.2 9.3 6.6 7.6 4.91 5.67 
16 F 8.9 9.34 7.2 6.36 5.08 4.92 
17 F 8.8 9.14 6.08 6.28 5.26 5.34 
18 F 9.62 9.61 7.14 6.81 5.25 5.32 
19 F 10.1 9.8 6.74 7.14 5.18 6.72 
20 F 9.2 9.1 8.84 8.9 9.22 9.1 
21 F 8.8 9.2 7.2 6.34 5.09 4.89 
22 F 9.6 9.45 6.9 7.12 5.25 5.4 
23 F 9.1 9.05 6.78 7.36 5.42 5.32 
24 F 9.4 9.3 6.6 7.7 4.94 5.67 
25 F 9.1 9.42 6.56 5.9 5.07 6.2 
                                                                                         ANNEXURE TABLE 
 
 
ANTERIOR MAXILLARY TEETH WIDTH (FEMALE) 
No. GENDER CIWR CIWL LIWR LIWL CAWR CAWL 
26 F 9.3 9.2 6.6 7.6 4.92 5.67 
27 F 9.1 9.24 6.92 7.12 5.25 5.4 
28 F 9.24 9.57 5.14 6.07 5.08 6.01 
29 F 9.6 9.9 7.12 6.96 5.25 5.42 
30 F 9.1 8.88 6.92 7.12 5.26 5.48 
31 F 9.3 8.92 6.94 7.11 5.25 5.84 
32 F 8.8 8.76 6.54 5.67 5.07 6.02 
33 F 9.12 8.86 6.95 7.13 5.26 5.42 
34 F 9.12 8.87 6.55 7.12 5.27 5.42 
35 F 9.4 9.3 6.6 7.8 4.92 5.67 
36 F 9.6 9.8 7.12 6.94 5.24 5.42 
37 F 9.6 9.4 7.11 6.92 5.24 5.43 
38 F 9.1 9.41 5.15 6.07 5.16 6.4 
39 F 9.32 9.44 6.8 7.6 4.98 5.65 
40 F 9.8 9.86 7.14 6.94 5.24 5.48 
41 F 9.32 9.26 6.4 7.5 4.96 5.68 
42 F 9.62 9.88 7.12 6.95 5.26 5.34 
43 F 9.88 9.9 7.74 7.32 6.01 6.32 
44 F 9.3 9.28 5.16 6.06 5.08 6.02 
45 F 9.18 9.38 5.14 6.07 5.18 6.3 
46 F 9.62 9.64 7.12 6.94 5.26 5.41 
47 F 9.18 9.16 5.24 6.05 5.07 6.04 
48 F 9.14 8.84 6.92 7.14 5.24 5.41 
49 F 9.41 9.52 7.12 7.13 5.16 6.72 
50 F 9.32 9.36 5.16 6.06 5.07 6.03 
                                                                                         ANNEXURE TABLE 
 
 
CALCULATED GOLDEN WIDTH OF THE LI AND CANINE BY MULTIPLYING THE 
WIDTH OF THE CI * 62% FOR THE LATERALS AND WIDTH OF LI *62% FOR THE 
CANINE : 
Sl.
No 
Golden Proportion 
Lateral Right 
Golden Proportion 
Lateral Left 
Golden Proportion 
Canine Right 
Golden Proportion 
Canine Left 
1 6.324 6.4542 4.1974 4.4392 
2 5.704 5.9334 3.1992 3.7634 
3 5.642 5.6172 4.1974 4.5694 
4 6.324 5.9644 4.8298 4.5694 
5 5.642 5.5118 4.3028 4.4082 
6 5.146 5.3568 3.7262 3.8316 
7 6.324 6.0884 4.8298 4.5694 
8 5.332 5.4188 4.0548 3.4658 
9 5.456 5.7722 4.464 3.937 
10 5.394 5.7598 4.402 3.9308 
11 6.944 7.068 4.6624 4.712 
12 6.324 6.0822 4.8174 4.5384 
13 5.456 5.4498 4.061 3.4658 
14 5.6544 5.4994 4.309 4.4206 
15 5.6978 5.921 3.1868 3.751 
16 5.0406 5.0964 3.2488 2.9388 
17 6.386 6.4542 4.1664 4.4144 
18 6.3302 6.448 4.1974 4.4392 
19 6.324 6.0822 4.8298 4.557 
20 5.828 5.766 4.092 4.774 
21 6.386 6.138 4.1602 4.4082 
22 6.3798 6.479 4.1602 4.4144 
23 5.89 6.076 4.2904 4.4144 
24 5.642 5.8404 4.061 3.534 
25 5.952 6.138 4.4082 4.3028 
 
                                                                                         ANNEXURE TABLE 
 
 
CALCULATED GOLDEN WIDTH OF THE LI AND CANINE BY MULTIPLYING THE 
WIDTH OF THE CI * 62% FOR THE LATERALS AND WIDTH OF LI *62% FOR THE 
CANINE : 
Sl.
No 
Golden Proportion 
Lateral Right 
Golden Proportion 
Lateral Left 
Golden Proportion 
Canine Right 
Golden Proportion 
Canine Left 
26 6.262 6.138 4.1912 4.4268 
27 5.952 6.138 4.4144 4.309 
28 5.7784 5.8342 3.1992 3.7696 
29 6.386 5.9706 4.8112 4.557 
30 5.9024 5.8342 4.2904 4.4082 
31 5.704 5.9272 3.1868 3.751 
32 6.138 6.1442 4.8112 4.5322 
33 5.766 5.8094 3.1992 3.7572 
34 5.952 6.138 4.8298 4.5632 
35 6.386 6.0946 4.2284 4.4144 
36 5.828 5.704 4.03 4.712 
37 6.076 6.138 4.4144 4.309 
38 5.766 5.8342 4.216 4.712 
39 6.4232 5.301 4.1168 4.4268 
40 6.2682 6.2744 4.0672 4.4144 
41 5.952 6.076 4.4082 4.3028 
42 5.6544 5.4932 4.2966 4.433 
43 5.394 5.7784 4.402 3.9308 
44 6.076 6.1504 4.154 4.402 
45 6.324 5.9582 4.4144 4.2222 
46 6.3426 6.2744 4.216 4.464 
47 5.642 5.8342 3.193 3.7634 
48 5.828 5.89 4.4206 4.2718 
49 6.324 6.014 4.185 4.4144 
50 5.952 6.1318 4.216 4.4144 
 
                                                                                         ANNEXURE TABLE 
 
 
CALCULATED GOLDEN WIDTH OF THE LI AND CANINE BY MULTIPLYING THE 
WIDTH OF THE CI * 62% FOR THE LATERALS AND WIDTH OF LI *62% FOR THE 
CANINE : 
Sl.
No 
Golden Proportion 
Lateral Right 
Golden Proportion 
Lateral Left 
Golden Proportion 
Canine Right 
Golden Proportion 
Canine Left 
51 5.704 5.4994 4.3028 4.4144 
52 5.332 5.425 4.061 3.4596 
53 5.6668 5.4932 4.3028 4.4206 
54 5.6916 5.9272 3.1868 3.7448 
55 5.89 5.704 4.2284 4.4144 
56 6.076 5.4312 4.0548 3.4658 
57 5.828 5.766 4.092 4.774 
58 5.332 5.425 4.0424 3.4596 
59 5.6544 5.4932 4.3028 4.4144 
60 5.1026 5.0964 3.2488 2.9388 
61 5.642 5.4932 4.309 4.4144 
62 5.1708 5.3568 3.7324 3.8316 
63 5.332 5.4312 3.9184 3.4658 
64 5.766 5.7908 3.1992 3.7634 
65 5.704 5.766 4.092 4.712 
66 5.518 5.7908 4.464 3.9432 
67 5.456 5.6668 3.7696 3.8936 
68 5.9644 5.9582 4.4268 4.2222 
69 6.262 6.076 4.1788 4.4268 
70 5.704 5.642 5.4808 5.518 
71 5.456 5.704 4.464 3.9308 
72 5.952 5.859 4.278 4.4144 
73 5.642 5.611 4.2036 4.5632 
74 5.828 5.766 4.092 4.774 
75 5.642 5.8404 4.0672 3.658 
 
 
                                                                                         ANNEXURE TABLE 
 
 
CALCULATED GOLDEN WIDTH OF THE LI AND CANINE BY MULTIPLYING THE 
WIDTH OF THE CI * 62% FOR THE LATERALS AND WIDTH OF LI *62% FOR THE 
CANINE : 
Sl.
No 
Golden Proportion 
Lateral Right 
Golden Proportion 
Lateral Left 
Golden Proportion 
Canine Right 
Golden Proportion 
Canine Left 
76 5.766 5.704 4.092 4.712 
77 5.642 5.7288 4.2904 4.4144 
78 5.7288 5.9334 3.1868 3.7634 
79 5.952 6.138 4.4144 4.3152 
80 5.642 5.5056 4.2904 4.4144 
81 5.766 5.5304 4.3028 4.4082 
82 5.456 5.4312 4.0548 3.5154 
83 5.6544 5.4932 4.309 4.4206 
84 5.6544 5.4994 4.061 4.4144 
85 5.828 5.766 4.092 4.836 
86 5.952 6.076 4.4144 4.3028 
87 5.952 5.828 4.4082 4.2904 
88 5.642 5.8342 3.193 3.7634 
89 5.7784 5.8528 4.216 4.712 
90 6.076 6.1132 4.4268 4.3028 
91 5.7784 5.7412 3.968 4.65 
92 5.9644 6.1256 4.4144 4.309 
93 6.1256 6.138 4.7988 4.5384 
94 5.766 5.7536 3.1992 3.7572 
95 5.6916 5.8156 3.1868 3.7634 
96 5.9644 5.9768 4.4144 4.3028 
97 5.6916 5.6792 3.2488 3.751 
98 5.6668 5.4808 4.2904 4.4268 
99 5.8342 5.9024 4.4144 4.4206 
100 5.7784 5.8032 3.1992 3.7572 
 
